


Hetty 





na 














THE IRON TRADE REVIEW 


VOLUME XXII. 





‘THE IRON ‘TRADE REVIEW. 


A JOURNAL OF THE 
IRON AND STEEL INDUSTRY, THE MACHINERY TRADE AND KINDRED INTERESTS. 
IS PUBLISHED EVERY THURSDAY BY THE 
CLEVELAND PRINTING AND PUBLISHING CO., 
Corner St. Clair and Wood Streets, Cleveland, O. 





TERMS, (strictly in advance) : 
OME FORT 0.000000cseres-sessccesesoncgsovccceresoses secccocesseseesccasecscccssesssnescseeoueseese tocseecsceseusesosesecosonccesesese: cesses $3 00 
Six months... “ 
Three month 












2, 1889. 


THE WEEK IN IRON CIRCLES. 


The attention of all is much attracted to foreign mar 
kets, these days, and our readers will be interested in 
learning from our English correrpondents, Messrs. S. W. Royse & 
Co., of Manchester, that prices of pig iron continue to improve, be- 
ing about 1s. 6d. per ton higher at Middlesbrough, and about 1. 2d. 
per ton higher at Glasgow than at the commencement of August, 
The favorable condition of the iron market at leading trade centers 
in the Central and Southwest continues. At Chicago the feeling of 
strength in the iron market gains daily. The run of orders is 
continuous and widely distributed; no large transactions, however, 
are reported. Southern irons cut but little figure, being held higher 
than home brands, and being salable in other markets, at figures 
asked. There is a somewhat stronger feeling in Lake Superior char- 
coal, but sales are limited. 
small quantities. The transactions in pig iron, at Pittsburgh, during 
August, were probably the heaviest that have ever taken place in that 
market in a single month. It is not strange, therefore, that there 
should be less activity now, as consumers are well supplied for some 
time tocome. The market is strong and prices are firmly main- 
tained at the highest point reached. The past week at Detroit, owing 
to continued heavy demands, has shown a degree of sensitiveness in 
the market which is most satisfactory to the seller. Messrs. W. F. 
Jarvis & Co. report that several lots of Southern forge iron have been 
bought at full market quotations. 
firm, and Lake Superior charcoal has proven even more scarce than 
Several furnaces are totally unable to furnish 


General Features 


Ohio softeners are in good request in 


Ohio irons have also remained 


was at first supposed. 
pig iron for delivery prior to the close of navigation, and buyers, 
depending on their regular grades, who have delayed purchasing, 
find themselves in some cases obliged to make substitution of other 
brands. Lake freights have advanced somewhat; canal rates are 
high, and consumers are paying to-day, even, a higher price than iron 
could have been delivered at a week ago. It is a steady progression 
in the right direction. A number of fair-sized orders have been 
placed at Louisville during the past week, both for present and future 
delivery. The market is firm and appears to be hardening. 
of the leading Southern companies are practically out of the market 
for several months, while others have blown their furnaces out for 
repairs. ‘The railroads have. given notice of a sharp advance in 
freights to some points north of the Ohio river, and prices will be 


Some 


advanced correspondingly. From Buffalo comes the same encour- 
aging report. Demand for pig iron has been stronger this week than 
last, and a slow hardening in values continues. The successful 
starting of the Tonawanda furnace has rather centered the fire of 
competition on Buffalo, with the effect of making the prices relatively 
lower there than elsewhere. 
Valley at $15 cash, at the furnace, equal to $16.20 at Buffalo, on the 


Grey forge has sold in the Mahoning 
new freight rates. The same grade can be had nearly as low at 
Buffalo as at valley furnaces. 
received liberal additional orders and are covering for their require 
ments. ‘he general features of the market at St. Louis are un- 


Iocal car works and foundries have 
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changed. Sellers are firm with moderate offerings and buyers are 
supplying their needs, without any trouble, at current prices. The 
encouraging features of the market spoken of in late reports from 
Cincinnati have continued during the week past. At the close_of 
the week the inquiry was heavier than at the beginning, and 
amounted to a good deal more in the aggregate, than furnaces in the 
South are able to meet. This is particularly true of No. 3 foundry 
and grey forge, on which grades most furnaces are heavily oversold. 
In No. 1 and No. 2 foundry, demand and supply are about evenly 
balanced. For charcoal iron and Ohio softeners the demand is slowly 
improving, but it does not keep pace with that of the grades named. 
The advance in vessel freights announced last week 
has spread, and charters now go at $1.40 from the head 
of Lake Superior, $1.20 from Marquette, and $1.00 to $1.05 from 
Kscanaba; and as about two fifths of this season’s output is yet to 
come down, some people who had no confidence in the market will 
be pinched. By far the largest portion of the fleet, however, is char- 
tered for the season, and the advance will affect the trade only in 
spots, here and there. Strange to say, there is also quite a strong 
inquiry for standard ores, by furnace-men who bought sparingly 
when the season opened, and who see in the present prices of pig 
metal a justification for paying the added lake freights. Coke, which 
now sells at $1.35, is expected to advance to $1.50 by October 1 and 
to $1.75 by November 1, so that the primary conditions for putting 
up the price of pig iron appear in the light of necessities rather than 
of inducements. Lake Superior ore is being rushed down to Lake 
Erie ports in unprecedented volume, and shipments continue as 
heavy as ever. 


Iron Ore. 


If the prices demanded by and in some instances con- 
ceded to the furnace-men form any basis for fixing 
quotations, the record of the week shows a material advance all 
along the line, averaging all the way from fifty cents to a dollar per 
ton. A sale of 500 tons of Bessemer is reported at $17.75 at Sharon, 
which makes the Cleveland price $18.40. One of the largest furnace 
concerns located in the valley quotes its foundry iron at $17 for No. 
1 and $16 for No. 2, cash at the furnace, while asking $18 and $17 


Pig Iron 


respectively under the same conditions of sale for November and 
later delivery. Another firm reports an inquiry for 50 tons of No. 1 
foundry; having none for sale, No. 2 was offered on a basis of $16 
cash at the furnace, whereupon the purchaser telegraphed an order 
for one hundred tons at that figure. The advance is in some measure 
due to the increased cost of production, the valley furnaces having 
The fur- 
naces are largely sold up, and while stocks are decreasing, consump- 


advanced the price of labor to per cent. on September 1. 


Bessemer iron, it is said, will 
sell at $20 inside of ninety days, and a betterment is looked for as to 
other grades of iron by that time. While there is no indication of a 
boom and while iron men, indeed, would deprecate such a thing, the 
fact remains that the healthy and active demand has given rise to a 
legitimate advance that is much needed to make up for the severe 
losses of a long and disastrously dull season. 


tion is rapidly and steadily increasing. 


For some unaccountable reason the advance in the pig 
Merchant Iron. , Re 
iron market has not as yet had a marked effect upon 
the prices of bar iron, and thatarticle is being sold at from $33 to $34 
a ton, with muck bar at $29. That there is not much money in these 
prices with old material rapidly advancing, is quite plain, and yet the 
There is, 
however, great dearth of black sheets, and holders may command 
almost any price, owing to the very small stock from which to supply 


a large and increasing trade. 


long-hoped-for advance seems still as far off as ever. 


In sympathy with the general upward movement, old 
ati American rails have gone up to $25.50, at which figure 
a 4oo-ton sale is reported. Wrought iron scraps of good quality 
brings $20 and steel crop ends from $17 to $18. 

Inquiry for contractors’ supplies and light shelf-goods is 


s 
Hardware 


very good, and trade in other departments is quite 
| fair. Cut nails being $1.85 at the mill. 
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AN EXPOSITION FOR CLEVELAND. 

The question of an exposition is now fairly before the public, in 
the form of a report submitted to the Board of Industry, at its meet- 
ing last Saturday. In the judgment of the committee, and of the 
Board, the time has come when Cleveland should have an exposition, 
and the opinion seems unanimous that “there is no place in the Union, 
of the size of Cleveland, which combines greater advantages necessary 
to the success of such an undertaking.”’ The Board did wisely in de- 
ciding to send the committee to Detroit and Pittsburgh to inves- 
tigate further and report more fully at a subsequent meeting. That 
an exposition, judiciously managed, will pay, both directly and in- 
directly, there is no doubt. In proofof this we submit herewith 
more recent comments of contemporaries as to.the expositions at 
St. Louis, Chicago and Toronto. Of the St. Louis exposition the 
Age of Steel, of September 7, says: 

The St. Louis Exposition entered upon its sixth year Wednesday evening 
last, when the doors were opened for an admission period of forty days, exclu- 
sive of Sundays. The Exposition has now become a seemingly permanent 
institution of the city, just as has the great fact to which 125,o0c people have 
been attracted in a single day. Its financial exhibit best illustrates how 
the enterprise has prospered, through skillful management and the substantial 
and appreciative regard of the citizens of St. Louis and tributary territory. 
In 1884, the opening year of the Exposition, the total receipts were $92,231; the 
next vear they were $106,786 ; In 1886 $124,345; in 1887, $126,914; and last year 
they were but little less than in 1887, although a Presidential election was in 
progress and general business was tending rapidly to dullness. This record 
of success contrasts sharply with the experience of other cities in conducting 
expositions, for failure after one or two seasons has been the common lot in 
variably elsewhere. The exception in the case of St. Louis has undoubtedly 
been due, in the first place, to the progressive and liberal ideas of the exposi- 
tion managers, who have secured costly attractions—for instance, in the de- 
partment of music, Gilmore’s great band each season—and yet have kept the 
price of admission to all parts of the Exposition down to the modest pro- 
portions of a 25-cent piece. 

Concerning the Chicago Exposition, the merican Artisan (Sep- 
tember 7) says: 

Chicago will surely hold the Fair of ’92. She has given a thousand proofs 
of her surpassing competency for it. Not the least of these is her conspicu- 
ous success during the past sixteen years in maintaining the Interstate Expo- 
sition. The structure she has devoted to it is one of her pet institutions, and 
there is probably no other building in the land, save the capitol at Washing- 
ton, that has been seen by so many strangers from all parts of the world. 
Every year of the period named, when “twas in the mild September,” Chicago 
has renewed in it her grand industrial displays, blending them with art and 
music, so as to charm as well as instruct, until the people of Illinois and the 
neighboring States have come to consider this show as the term of their Sum- 
mer holiday. Meanwhile, it has never stood still, The art displays have 
grown both in magnitude and fascination with each succeeding year. The 
daily orchestral performance and occasional special concerts have made the 
building by the lake shore, a shrine for lovers of music. There is a new lesson 
or enjoyment to be found every day, and in every feature ofits programme. 
Itis a treat to the artisan and millionaire alike, while the noble city without 
offers scores of other attractions which a visitorcan enjoy without extortion 
or discomfort. 

Toronto has a very attractive permanent exposition, of which 
the Canadian Manufacturer, of September 6, says: 

Two years ago the Permanent Exhibition of Manufactures in this city was 
first opened to the public. It was an entirely novel enterprise, nothing of its 
specific character being in existence in Canada, and nowhere else as far 
as our information goes. It was a success from the beginning, and the utility 
of it as a means of bringing special lines of manufactures to the favorable 
attention of the public is testified to by the large number of manufacturers 


who have availed themselves of its advantages. An important 


feature of the enterprise is the numerous cozy and convenient offices in the 
building, which are offered to manufacturers or their agents, who may be on 
the spot where possible business is most likely to originate. It is open free to 
the public at all business hours. 

In addition to the above, it may be stated, on the authority of 
the Secretary of the Detroit Exposition, that its financial success is 
already assured, and this is only the first year of its existence. 

No doubt the Cleveland committee will go to the bottom of the 
matter, and an interesting report may confidently be expected. 


SUMMING UP THE FLOOD LOSSES. 

Necessarily, it has taken several months to arrive at an approxi- 
mate estimate of the nature and extent of the great floods which, on 
May 30 and June 1, swept with such unparalleled fury over Pennsyl- 
vania, Maryland and Virginia. They embraced the entire drainage 
basin of the Susquehanna river, delivering its waters eastward 
They were but a degree less severe in the upper waters of the 
Potomac and James rivers, and also in the upper waters of the Gen- 
esee, in New York, these extensions both northward and southward 
being parts of the same flooded area, caused by a single continuous 
rainfall of twenty-four to thirty-six hours’ duration, ending on the 





morning of June 1.. It was not simply or primarily a local flood at 
Johnstown, although the Conemaugh drainage basin felt the full 
force of the excessive rain. But for the more striking features of 
the loss of life and property there, and the concentration of public 
attention on them, the losses elsewhere, and especially in the Juniata 
and West Branch valleys, would have been taken asa signal calamity 
by the public. 

Upon this subject, Mr. Loren Blodgett, of Philadelphia, has 
made an interesting computation for Bradstrect’s, as to the losses in 
the various sections visited, and we condense the same into the fol- 
lowing summary : 

Pennsylvania Company, damage...... 


> 5,000,000 


IOES IN TLFAMC TECEIPES......5.000ccr0ses606055 1, 500/000 
po re eee le Ol |, ee ae : cintivvemaen eee 
RI I EEE NN ons 2c naan dk du cuvax) pa tensss 453 ERAN CORRS Uh a5 CONSENS RENT EES ba eRACT EY 500,000 
Chesapeake & Ohio Canal and other public and loca! works..... 4,000,000 
NUMER BN PINOT MENEIRIEE coches ce sdashas cose vasessunccneuiuaasucsabelacs evouniseeneaveshersa 7,000,000 


RAPRMOD DO TRE IBCE Goes ces cecvcsscives cnsceseneccesveces 
Losses in Conemaugh Valley........ eeaes 


5,000,000 





5,000,000 





balance to Maryland, Virginia and West Virginia. ‘The loss of life, 
of course, is the climax of horror. Mr. Blodgett puts that in the 
Conemaugh Valley at 8,000, and says that of a total population of 
30,000 in that valley, all of them productively employed, there are 
but 20,000 left, and many of these have lost all incentive to work. 
Five hundred of the workmen in a single mill are said to have been 
absolutely lost. They cannot be found and do not return to work. 





TWO SAULS AMONG THE PROPHETS. 

Two leading iron manufacturers of the United States, returning 
from the Paris Exposition, have ventured predictions worthy of 
record at this time. Says Andrew Carnegie : 

Prices are going up abroad. Steel rails there are now selling at the same 
rates as here, and steel plates and all forms of iron, steel, coke and all allied 
industries, are advancing in price rapidly. It does not appear to me that they 
have yet reached their limit, and, therefore, American manufacturers can 
expect to have the home market, which means, that we will all be fully 
employed at, I think, remunerative prices. : 

In the same prophetic strain, the Hon. A. S. Hewitt, of New 
York, is quoted as saying: 

The reductions in prices of steel in this country have been made through 
the adoption of foreign processes, but steel isto be cheapened very much 
more. I saw steel made repeatedly from low-grade pig at a cost of $4 a ton. 
On account of the difference in the cost of labor we cannot do that here, but 
we can take the pig iron of the South, costing say $8 a ton, and convert it into 
steel at a cost of $7 more. This process will be introduced here at once. I 
look for an unprecedented extension in the consumption of steel in this coun- 
try. It will be produced at a price so low that it will be used in an almost 
infinite number of places not now thought of. The process of producing 
aluminum has reached a point where the metal costs only a dollar a pound. 
Should it reach the cost of steel, of which there is now a possibility, it will 
create a revolution in the drts. The world never gave such promise of pro- 
ducing wealth at so low a cost as it does now. 

No one, who has made an intelligent study of the recent drift of 
events in the iron and steel world, can doubt the substantial accuracy 
of the above prognostications. 





Few citizens of Ohio realize the extent of the natural gas busi- 
ness in this State and Indiana. Colonel Calvin S. Brice told a 
Saturday Globe reporter, the other day, that there are some $85,000,000 
invested in natural gas in these two States. A profit of twenty per 
cent. on the investment which accrues to the various companies 
naturally attracts Eastern capital. Mr. Brice figures that speculation 
in natural gas grows at the rate of $5,000,000 per annum. ‘The 
extreme possibilities of natural gas are as yet unknown. When it is 
properly understood, and companies are organized and prepared to 
carry it into every household, this will be readily appreciated by many 
who are now reluctant to recognize its merits. To sum up superfi 
cially, these are, first, convenience and utility; second, luxury ; and 
third, its cost, which is from 25 to 33 per cent. cheaper than coal or 
other fuel. Mr. Brice deems it only a question of a few years when 
the great iron industries, which at present centre in Western Penn- 
sylvania about Pittsburgh and Alleghany, will remove to the natural 
gas region, most probably in Northern Ohio. 

NEW ENGLAND is not the only section that is suffering from 
the shifting of iron trade centers. The New York Commercial List 
makes the somewhat startling admission that ‘‘New York no longer 
occupies the position as an iron market that it held a few years ago.” 
“This,” it explains, “has been due in part to the falling off in the 
importations and consumption of foreign material, in part to the 
development and establishment of an important iron and steel indus- 
try in the West and South, which finds a market for its products not 
in New York, but throughout the West, Northwest and South. As 
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a market for crude as well as finished iron and steel, and nearly all 
related products, New York city is likely to find her trade gradually 
diminishing and drifting away to the centers that are nearer the 
source of supply and production as well as of consumption.” There 
is no doubt of this, and the sooner the Eastern iron manufacturers 
and dealers realize it and adapt themselves to the changed situation, 
the better for the welfare of themselves and the trade at large. 





For the benefit of our genial but somewhat erratic contem- 
porary, the Age of Stec/, we will say that the danger to our tariff 
system would be just as great, whether the demand for “free raw 
materials’’ came from the Bethlehem Iron Company and the Pennsyl- 
vania Steel Company, or from the new English owners of American 
steel plants. They would be essentially in the same boat—both 
enemies of our present industrialsystem. We say this unreservedly, 
but we fear it will have no effect upon the reasoning faculties of a 
lournal which, of late, has distinguished itself by defending specula- 
tion, pure and simple, and by evincing an unmistakable leaning 
toward Free Trade. 





° 

Tue Boston Commercial Bulletin makes the point that the buy- 
ing of established plants by foreign capitalists will release a corre- 
sponding amount of American capital, which will be used in further 
developing the resources of this country. In other words, the 
country will be just so much the better off for the new enterprises 
which the investment of foreign capital directly or indirectly will 
bring about. 





FROM UNKNOWN CAUSES. 


PROF. J. F. ELSOM. 

The press of the country is replete with accounts of disastrous explosions 
of steam boilers, both on land and sea, and thousands are made to mourn for 
thousands slain. The verdicts of experts are generally very vague and indefi- 
nite as to their origin, it often being “ from unknown causes,” that being given 
so often of late years, that engineers are becoming more watchful and care- 
ful. Nevertheless, boilers, with the most constant watchfulness and care, 
continue to explode from “ unknown causes,” with the resulting loss of life 
and property. When, however, we take into consideration the fact that, at the 
least, the iron out of which boilers are composed is subjected to a variety of 
pressures, two of which, atmospheric and steam, cause all principles of screws 
and hydraulics to sink into comparative insignificance when compared with 
them. ‘There are also active influences, the character and nature of which are 
known and their homes are practically demonstrated by engineers. These are 
entitled to consideration before the question of steam and atmospheric press- 
ure are calculated as a mutor of demolishmeut. These are without doubt the 
cause of more boiler explosions than these pressures, singly or combined, sug- 
gested in the foregoing. 

These, viewed from the standpoint of the analyst, will be catalogued in 
their order of importance, the first being incrustations. It is a fact, univer- 
sally known and conceded by all who have taken pains to investigate this 
matter, that, throughout the United States where steam boilers are used, there 
cannot be found, in the water used for generating steam, that, subjected to a 
rigorous test by the chemist, will show the proportion of mineral or other 
elements equal by precipitation, which, of course, is the primary source and 
origin of incrustations. We learn also that in all processes, known to modern 
chemistry, that there are no better methods of extracting this heavy mineral 
matter than by rendering volatile the liquid portions, a process conducted in 
the most efficacious manner possible, the ebullition is conducted in a vacuum, 
as is the case in the process of generating steam in the battery of boilers. 

Then, as stated in the foregoing, two samples of water containing the 
same elements, in like proportions, are hard to find in the United States. I 
may say it is rarely impossible to find such taken from different sources. No 
one would suppose that boiler manufacturers can take into consideration 
these deviations, when they select their materials for constructing the boilers 
fully up to the requirements of the specifications, and I believe that the time 
will surely come, in the history of boiler making, that the nature of the water 
to be used in them, perhaps a chemical analysis, will be an important covenant 
in all boiler contracts, and perhaps some day it will be considered practicable 
to construct boilers to suit the water as much as the variations of climate. 

Again, with an experience of twenty years, I have often found water used 
in steam boilers to possess a decided corrosive influence, especially in the large 
manufacturing centers, such as acids, when the water is used from cisterns, 
which, when brought in contact with the iron or steel of the boilers, soon 
brighten and discolor the water; in other samples, elements which seem to 
have an affinity for the iron or steel, uniting with it, as in the case of calcium, 
while still others contain a sediment, perfectly neutral, having no chemical 
action whatever, merely having a mechanical action, clogging up the flues and 
the like, as will magnesia, the milder alkalies, etc. 

Very careful observations have shown, that regardless of the nature and 
composition of these boiler incrustations, the precise place in the boiler where 
these precipitates occur, is where the two forces meet, hot and cold water 
making a line of demarcation of these deposits, and in nearly all building 
explosions, when the circumstances and debris would permit of close investi 
gation, I have found this very line of demarcation the origin and seat of such 
explosion, the boilers let go here. vie 
If necessary, one could cite hundreds upon hundreds of instances of 








broken boiler plate examinations to corroborate this, but this is not necessary 
at this time, though I will relate a little experience we had a short time ago in 
this direction. Subsequent to a terrific explosion of a large boiler, which 
demolished and destroyed a magnificent mill plant, the insurance companies 
refused to settle—as is often the case—claiming it was not their loss, etc., and 
we had the good fortune to chemically examine sections of the iron liberally 
coated with an incrustation, composed largely of lime. This simple element, 
found in nearly all American waters, had formed such a perfect union with 
the iron that the most delicate tests failed to define a distinct line of demarca- 
tion, showing where the line ended and the iron began, for the very outside 
surface of the portion of the shell furnished, the boiler being of iron, when 
tested, showed unmistakable evidences of traces of lime in its composition 
while the incrustation proper responded promptly to the test for traces of 
iron. In this case the iron had lost all of its native tenacity, its molecular 
cohesion being mechanically destroyed by the lime being insinuated between 
them in the processes of expansion and contraction, the nature and power of 
which, in this connection, I will doubtless discuss at another time. 

Continuing these investigations, I found in another portion of the same 
boiler shell, very thin places, the iron having been gradually eaten away by 
some corrosive substance traceable, doubtless, to the water also, in fact, in two 
places this sheet was very thin indeed, but when the boiler exploded not a sin- 
gle fracture of these thin places could be found anywhere. It is possible there 
may have been such, however, though the thin portions examined had none of 
them lost their tenacity, the iron as fast as injured seemingly fell off and was 
washed away by the boiling water without injury to the rest of the iron. 
Here we have two causes of the many, either of which is sufficiently ample in 
itself to cause an explosion, the report of which would probably be “ from 
causes to the jury unknown.” , 

Some engineers and technical writers have held that super-heated steam 
in boilers is a prolific source of explosions, it being mixed, in the form of 
vapor, with the steam not so heated, a great increase of pressure being the 
result. But I had much rather recognize, as a theory, the facts, as practically 
demonstrated by direct tests, than this opinion, though I do not wish to 
advance my own by ridiculing others. More recent investigations, however, 
would seem to warrant the conclusion that oxygen and hydrogen, existing in 
a free state in the boiler, unite with sufficient violence to cause an explosion. 
So apparent is this that I will continue the investigations from this theory 
and give the results at some future time. In these, as well as other investiga- 
tions, it is supposed that the boilers are well and properly constructed of the 
best materials, for, as a rule, boiler makers are anxious to retain their reputa- 
tions, and, like all other artisans, dislike to learn of a disaster, traceable to 
poor material or workmanship. At another time I will take up other, but by 
no means minor causes of explosions. This will give all ample opportunity to 
ask questions, and, if need be, submit samples to investigate. 





THE VALUE OF A HOME TINPLATE INDUSTRY. 


On the basis of careful calculations, made in the Spring of 1888, by Mr. 
William Weihe, President, and Mr. Willam Martin, Secretary, of the Amalga- 
mated Association of Iron and Steel Workers of the United States, the 283,836 
gross tons of tinplates which we imported in the calendar year, 1887 repre- 
sented in wages paid British workingmen over $10,000,000, If this quantity of 
tinplates had been made in this country the American standard of wages 
would have given our workingmen for this work, about $23,000,000. This vast 
sum of money, representing wages only, would not be retained in one industry 
but would be distributed among many industries. The iron-ore miners would 
be called upon to produce nearly another million tons of iron ore. The lime- 
stone quarry-men would be required to produce over 300,000 tones more of 
limestone. The coal miners and coke producers would be asked for an addi- 
tional 2,000,000 tons of coaland coke, The blast-fnrnacemen would be required 
to smelt 400,000 tons more of pig iron. The lead miners and smelters would 
have a market for another 5,500,000 pounds of lead. The cattle raisers and 
meat packers would be called on to furnish a large part of the 13,000,000 
pounds of the tallow and palm oil required. The chemical workers would have 
a market for nearly 40,000,000 pounds more of sulphuric acid; and the lumber- 
men would be called on for an additional 12,000,000 feet of lumber. The pro- 
duction of all the articles above mentioned, which are required 1n the tinplate 
manufacture, would necessarily create an active demand for many other pro- 
ducts, such as fire-brick, clay, lubricants, hemp, etc., but the extent of which 
can not easily be estimated. At least 35,000 workingmen could be given em- 
ployment in this country to fully supply the demand of the United States for 
tinplates. The farmers would be called upon to supply them with breadstuffs 


and provisions. 


An Arctic Railway. 

The Swedish /’os/ och /nrikes Tidningar, for July, states that the surveying 
of the line of railway from Iulea to Ofoten is now complete. This will be by 
far the most northerly railway in the world. Lulea is a small town on the 
coast, near the head of the Gulf of Bothnia, in Sweden, from which the line 
will start almost due north, soon crossing the Arctic Circle, and will proceed 
through the mining district of Gellivara; it will cross the river Kaitum, at 
Killingi, where the railway bridge is nearly completed, and then, turning to 
the north-east, will cross the mountain frontier into Norway, and reach the 
Atlantic Ocean at Elvegaard, on the Ofoten Fjord. The line has been in rapid 
course of construction since last October, when 1,800 men were engaged to 
work on it. The extreme severity of the climate and the violent changes of 
temperature have been found very greatly to add to the labor of the work, and 
it is no longer expected that the line will be opened this year. 


KRUPP uses 3,000 tons of coal and coke daily. 












BASIC STEEL MAKING AT BIRMINGHAM, ALA 


BY WM. B. PHILLIPS 


The Henderson Steel Co., of this city, is now building a new 15 ton 
furnace for making basic steel under the patents of James Henderson. It is 
by &.. &. 
known and excellent steel. maker, formerly of Cleveland, and now ot 


building, I believe, under drawings furnished Wellman, the well- 
Chicago. 
The furnace is expected to turn out from 30 to 45 tons per day, and will prob- 
ably make its first melt about the middle of November. It occupies the site 
of the old furnace at North Birmingham, which was built about 18 months 
ago, really as an experiment. ‘This first furnace was poorly constructed, and 
although it yielded soft steel of excellent quality, as a steel furnace its record 
is nothing to boast of. What it actually did, however, was to demonstrate 
what, perhaps, was not to be doubted, that good steel could be made ofthe pig 
of this district. 


the construction of the furnace, and the way in which it was managed, the cost 


The cost at which this was done is another question. From 
per ton of ingots must have been in excess of good practice. 

The new furnace will be in every respect far better than the old one, and 
under the management of Messrs. Gogin and Robinson should prove success- 
ful. 
and Mr. Robinson is a practical steel melter of wide experience and known 
skill. 
its faith by its works, for its works will be better than ever before. 


Mr. Gogin was formerly connected with the Norway Iron Co., of Boston, 


The Henderson Steel Co. will soon have a fine opportunity of showing 
I do not 
propose to enter into the question of patent rights, with this the metallurgist 
The Henderson Steel Co. claims to hold the patent rights 
for the manufacture of basic open hearth steel, granted to James Henderson. 


has nothing to do. 


They propose to make steel under these patents, and are now building a fur- 
this com- 
pany that good, soft steel can be made by this process, and they have faith 


nace especially designed for such practice. It has been shown by 
best man- 
The first melt of soft steel was 
information of much value has 


enough in it to tear down the old furnace and build another in the 
ner and of the best material. So far so good. 


made more than a year ago; no additional 
been given since, and the works have been run in a desultory manner, not by 
any means calculated to inspire the inquiring public with much enthusiasm. 
It may of course be said that it is not the legitimate business of a steel com- 
But the com- 


pany spoken of is a stock company, shares of its stock have been bought and 


pany to inspire the public with enthusiasm, or anything else. 


sold at the Stock Exchange here, and it has advertised to sell the right to 


make Henderson steel. Further, it has stated that when pig of 3 per cent. 


phosphorus is used the steel is made free of expense except for the royalty 


of, say $1 per ton, It has invited criticism because it has invited customers. 
Judicious criticism never yet injured a man, a company or a process, so that 
when this company is asked to explain how the bye-products from 3 per cent. 
phosphorus pig turned into steel are to pay for the cost of making the steel, 
excepting the royalty, it is a fair question. 

Further, it is a fair question to ask of this company if the cost of making 
Henderson steel decreases with the increase of the phosphorus in the pig, 
until with 3 per cent. phsophorus, the only item to be charged against the 
steel is the royalty ? 
value in the bye products; in other words, the bye-products of making steel 


If this is what is meant we would have an increasing 


from 3 per cent. phosphorus pig would be worth more than the bye-products 
from 1 per cent. and 2 per cent. phosphorus pig. In some of his specifica- 
tions Mr. Henderson speaks of recovering the phosphorus as such from the 
flue gases by passing them into water, or otherwise cooling them so that the 
phosphorus can be strained off through linen bags and brought into trade as 
phosphorus. In the present state of our information as to the chemical 
reactions which take place in the Henderson furnace-hearth, we are not justi- 
fied in making any unqualified assertion. Henderson himself appears to lay 
great store by the fluorspar added from time to time for dephosphorization., 
But a small amount of the phosphorus originally present is found in the 
slag, so I am informed; the steel is comparatively free from it, and we may 
therefore assume that it is in great measure volatilized. But in what shape? 
According to Mr. Henderson, in a shape permitting of its easy recovery as 
metallic or metalloidal phosphorus. I say easy recovery, because if it were 
otherwise the cost of the steel would have to be charged with something else 
besides the per ton royalty tax, unless the value of the phosphorus recovered 
be the mainstay. With our present lights we may suppose that the phos- 
phorus passes out of the hearth in combination with fluorine. This is what 
specify the exact, or even the 
I think that the weight of scientific authority is 
decidedly against the possibility of forming with phosphorus and fluorine a 
compound, which by 


Mr. Henderson claims, though he does not 
approximate compound. 


The claim 
that phosphorus can be recovered in this way from the flue gases of a steel 
furnace has never been substantiated on anything like a commercial scale, 


passing into water will yield phosphorus. 


and those who attempt to make the phosphorus recovered in this way bear 
the burden of the cost of the steel, will soon find that the linen bags provided 
for this purpose are ‘‘dead stock.” 

It may be argued that so long as the steel does not contain objectionable 
amounts of phosphorus it is of small consequence as to what becomes of it. 
From one point of view this is true enough, but until it is known what does 
become of it, how can it be claimed that a large amount of phosphorus in the 
pig diminishes the cost of the steel ? 

I desire distinctly to disclaim any intention of reflecting upon the advan- 
tages of the Henderson process. I know that good steel has been made by it, 
and I believe that it can be used in this district with Alabama pig, but 1 must 
confess to an abiding curiosity as to how the bye-products are to pay for the 
steel. This is the ghost that will not down, and, like the raven, perches upon 


the pallid bust of Pallas and stays there. Basie open-hearth steel is no brand 


new thing, but valuable bye-products from it are, 7. ¢,so valuable as to pay for 
the steel. It is more than likely, as has already been pointed out by A. E. 


Hunt (Trans. Amer. Inst, Min. Engrs., Vol. XVI., pp. 726 and 727), that basic 
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steel has still to win its fight in this country. What was said by Mr. Hunt a 
year ago is stilltrue: “It is not likely that the basic process can be advanta- 
geously used for making pure steel from high phosphorus stock for the best 
And he goes on to 
say that it is not the basic open hearth process, fer se. that will be objected to, 
but the danger arising from the use of high phosphorus stock, and from the 
tendency to trust to the basic slag to remove the phosphorus to proper limits. 


grade of open-hearth work; at least, not for the present.” 


The truth is that the basic open hearth is just as dependent upon uniform 
purity of stock (within its own limits, of course) as is any process for making 
pure steel. 

The Henderson Steel Co. will soon be on trial. After many and vexatious 
delays the new basic open hearth furnace will soon be completed. They have 
experienced steel melters in charge of the process, and the public is deeply 
interested in the results of this new departure. Now let them see to it that a 
uniform quality of stock suited to basic open-hearth work is provided and 
kept cn hand. It is idle to say, as has been said, that this process is independ- 
ent of the quality of the furnace stock. Such an assertion on the part of any 
one merely shows his misapprehension of the fundamental principles of 
steel making. Noone can makea silk purse out of a sow’s ear, and no one can 
make pure steel by any process from stock unsuited to that process. 

I ama firm believer in the future of Alabama as a steel-making State, but 
we cannot dump all sorts of things into a furnace, call it Henderson or open 
basic hearth, and expect to get pure steel from it.—[Engineering and Mining 
Journal. ’ 


MAKING IRON ON THE PACIFIC COAST. 








The Pacific Coast 
article: 


That we have on this coast iron ore in great abundance and of the best 


Wood and Tron, of recent date, contains the following 


varieties, is generally well known. As regards California, such deposits exist 
Begining on the Oregon 
border and extending to Mexico, in as many as eight or ten of our counties 
And yet but little iron has ever been made 
in California, nor is it probable that any considerable quantity will be for a 


in many localities widely distributed over the State. 
these deposits are notably large. 


long timeto come. 

Seeing how well our State is stocked with this ore, certain political econo- 
mists are constantly insisting that our capitalists ought to engage in the man- 
ufacture of this metal, ever prodding them on to make the attempt, these 
economists being ignorant of the fact, apparently, that some of our most enter- 
prising citizens have already to their great cost made such an attempt. If we 
could profitably produce enough of this metal for home consumption it would, 
of course, be very desirable that we should do so, but even this, under existing 
circumstances, seems impracticable. 

Now nearly ten years ago Egbert Judson, actuated by a desire to promote 
our domestic industries, having associated himself with several other of our 
leading business men, organized what was known as the California Iron Co., 
for the purpose of manufacturing pig iron in this State. Large tracts of tim- 
ber land containing immense deposits of good iron ore, situated near Hotal- 
ing, Placer County, were purchased for carrying out this design. Here a very 
complete iron plant was erected, the structures put up including blast furnace, 
houses, shops, bridges, dams, etc., a large steam engine having been procured 
to furnish motive power. 

By the month of April, 1881, these works were finished and the business 
of making pig iron was begun, the furnace having turned out that year at the 
rate of 500 tons per month for the time it was in blast. During the first six 
months of the following year the production was somewhat larger; but it be- 
coming evident that they were losing money, the company, at the end of these 
six months, suspended operations. 

Being of the opinion that they could, by multiplying the objects of their 
enterprise, make it a success, the larger holders in this company, taking in 
some more men of large means, formed a new association, styled the California 
Iron & Steel Co., it being the purpose of the new organization to manufact- 
ure bar and plate iron as well as steel rails, pig metal, etc. 

In pursuance of this purpose another immense establishment, the Judson 
Manufacturing Co., was organized, and which in turn proceeded to put up at 
West Oakland, rolling mills, foundry, and shops of various kinds adapted to 
the making of agricultural implements, hardware, etc. 

Meantime, the new Iron Manufacturing Co., who had bought the entire 
plant and properties of their predecessor, enlarged the capacity of their 
smelter, increasing thereby their product of iron to the extent of one-fourth 
or more. Notwithstanding they turned out a good article, their iron meeting 
with ready sale in the San Francisco market at extreme prices, the new com- 
pany found their business so unprofitable that after an experience of less than 
rea they to give it up. That it will not be 
resumed may be inferred from the fact that their iron and timber-bearing 


years were forced 
lands, amounting to many thousand acres, having been sub-divided into small 
tracts, are now offered for sale, every acre of this land being well adapted for 
fruit growing. With such ending of a heavily capitalized and well managed 
enterprise, it may be concluded that iron making in California is ended, at 
least for the present. 

At Port Townsend, Washington Territory, and also at the Oswego works, 
near Portland, Oregon, some iron is being made. Although the quantity 
turned out at these places is not large, it more than suffices to meet local 
demands, much of the product finding a market in this city. 
tion several years ago, these works have been most of the time idle, and when 


Since their erec- 


they were last started up it was thought the much railroad building going on 
in that northern country would create such a demand for iron as would tax the 
productive capacity of these works to the utmost; but such, it seems, has not 
been the case, these railroad builders obtaining all their rails and most 
of their other iron from the Kast. 
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AMONG “THE IRON MINES. 


Lake Superior Mining Notes :— 
GOGEBIC RANGE. 

The find of ore at the Eclipse is showing up better every day the work 
progresses. Capt. Thomas lIuxmore, formerly of the Auer exploration, 
Florence, has charge of the property. 

Work is being energetically pushed at the Commercial, and the manage- 
ment are sanguine of showing up good ore before many weeks. 

MARQUETTE RANGE. 

The Iron Valley is the title under which the latest acquisition to the iron 
ore prospects in the corporate limits of the city of Ishpeming will probably be 
known. The company conducting the exploration consists of Mr. C. R. Ely, 
James Ames, P. E. Lundquist and M. J. Finn, and the property is a portion of 
that secured by the first three gentlemen named, at the time the East New 
York lands were leased. The lease called for four forties. The East New York 
has taken up the two on the West, lying on both sides of the Chicago & North- 
western railroad track and immediately adjoining the old New York mine on 
the east, and it is the remainder of the property that will be known under the 
name of the Iron Valley.—[Iron Ore. 


MENOMINEE RANGE. 

The prospects at the Ludington mine are brightening daily under the 
developments now being made. It is almost an assured fact that a large 
deposit of ore will be found in the rth level, about 50 feet from A shaft, 
which is undoubtedly a continuation of the body found in the 9th level about 
175 feet from the shaft. The roth level will also be driven to the ore deposit, 
and the vein will be opened up as rapidly as possible.—[Range. 

The Armenia is one of the luckiest mines in this district. Work has been 
carried on there upwards of two years and no accident to the miners has yet 
occurred. This may be regarded as pure luck, attended, of course, by good 
management. There are many mines, that no matter how good the manage- 
ment may be and what care is taken, accidents of the most terrible character 
will now and then occur.—[Drill. 

At the “ James option,” section twenty-three, 43-32, a new shaft has been 
commenced two hundred feet north of the working shaft put down about 
three months ago, and has a depth, at this writing, of thirty feet. An addi- 
tional fifteen feet will be added to its depth and then a cross-cut carried to the 
north. The new shaft is in amixture of ore, lime and quartz, and from indica- 
tions presented it seems that the shaft rests on the south edge of the ore body. 
Splendid-looking ore was taken from the old shaft, but an analysis shows it to 
contain more silica than is desirable, still it could be mined to a profit.—[Drill. 

An area of ground 20 x 70 feet has been stripped at the Alpha which shows 
a vein of ore thirteen feet wide, and later developments show that the ore vein 
widens out as it goes down. The old workings, carried on under W. H. Mack, 
about seven years ago, consist of a shaft located twenty-seven feet north of 
the vein on top, from the bottom of which a cross-cut was carried into the ore 
about fifteen feet. The ore is of a good quality and there seems to be no 
doubt in the mind of Supt. F. H. Brotherton, in charge, but that the vein widens 
as it goes down and thata valuable iron property will be developed. 
Drill. 

The south-west quarter of the south-west quarter of section twenty-five: 
43-35, lying just east of Iron River, has become an object of considerable 
It isa portion of what is known as the “Fred Miller homestead,”’ 
and lies on the north and adjoining the Stambaugh mine property, and it is 
confidently expected that a large body of iron ore will be found there. After 
considerable negotiation, Mr. Louis Stegmiller secured an option from the 


[Diamond 


interest. 


parties in interest and now has a force of men at work thereon under the 
supervision of John J. Sipchen. Two orthree pits have already been bottomed 


in ore of a good quality, and more is being sunk.—|Diamond Drill. 


lron Ore in British Columbia :— 

From a report on the mineral wealth of British Columbia made by Mr. 
George M. Dawson to Dr. Alfred R. C. Selwyn, director of the Geological and 
Natural History Survey of Canada, we take the following references to iron 
ore: 

Comparatively little attention has yet been given to iron ores in British 
Columbia, in consequence of the impression that under the present conditions 
they possess little or no value. Most of the ores of iron so far found in quan- 
tity are magnetites, which occur in association with the older metamorphic 
rocks of the province. Clay ironstones are, however, of frequent occurrence 
in the coal series of Vancouver and Queen Charlotte Islands, as well as in the 
tertiary rocks of the interior. 

The only iron ore deposits which have yet been worked are those of the 
southwest side of Texada Island, the largest exposures of ore occurring about 
three miles north-west of Gillies Bay. Here the ore mass is seen to be from 
twenty to twenty-five feet thick, and constitutes a somewhat ir.egular contact 
deposit between limestone or marble and granite, thin veins of the ores being 
occasionally found reticulating the limestone. From this point to the north- 
ward, for nearly a mile, the ore is occasionally seen, and at one place there is a 
continuous exposure about 250 ft. long and from 1 ft. to to ft. thick. As 
regards mining and shipping, the ore ‘s most favorably situated. 

The ore is a magnetic of excellent quality. A partial analysis by Dr. B. J. 
Harrington, in the laboratory of the survey, shows 68 40 per cent. of pig iron, 
A partial analysis by Whitfield, 
representing a lot of 600 tons, shows iron, 65.71; phosphorus, 0,013, 


with only 00.003 per cent. of phosphorus. 


At the principal deposits of ore, situated as above described, a wharf has 
been built, and excellent arrangements made for mining and shipping. The 
ore is brought to the wharf by an incline nearly a quarter of a mile in 
length from the point at which it is quarried out, about 250 ft. above the sea- 


level. Considerable quantities of ore have been shipped from time to time to 
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the works of the Puget Sound Iron Co., situated at Irondale, Wash. Ter. The 
Texada ore is there mixed with from one-ninth to three-tenths bog-ore, found 
near Irondale, and produces thus, or when smelted alone, an excellent quality 
of foundry pig. The shipments in 1885 amounted to 190 gross tons; in 1886, 
3,941 tons; in 1887, 1,410 tons, and in 1888 to 7,300 tons, valued at $18,400. 

Iron ore deposits of the same character and in considerable mass are 
again found on the opposite or northeast shore of Texada Island, and very 
probably are more or less continuously developed along the contact of the 
granites and limestones elsewhere in the island. Magnetic iron ores of some- 
what similar character cccur in the hills to the east of Scoke Harbor, Van- 
couver Island, also in the Queen Charlotte Islands, on the east side of the 
entrance to Harriet Harbor, Skinkuttle Inlet. 


Lake Superior Shipments of lron Ore:— 

Shipments of iron ore from the mines of Lake Superior, for the season of 
1889, up to Wednesday, September 4th, are as shown by the appended state- 
ment, condensed from the Marquette Mining Journal: 

MARQUETTE RANGE. 
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The shipments of ore from the Lake Superior mines for the first week in 
September foot up 227,778 tons, this being fully up to the average for the 
season. During the same month, last year, the output of our mines by water 
aggregated a total of 181,638 tons. The shipments now being made are almost 
wholiy direct from the shafts, the stock-piles accumulated during the preceding 
Winter having been wiped out by the unusually heavy shipments of the early 
part of the season. The quantity now being forwarded represents the pro- 
ductive capacity of the mines, therefore, as they are being wrought with the 
forces employed, and the present rate of output can consequently be main- 
tained for the balance of the season provided the mine owners deem it best to 
continue sending to market such a quantity of ore until navigation closes 
down, and tonnage to handle it is furnished. 


Two Ways ot Annealing Steel 
It can be heated toa dull red heat, covered with dry, warm sand and 
left to cool 
leave it there until the fire is out and all is cold. The other method 


slowly, or heat and cover up in the forge fire and 
is to heat the steel red hot; heat gradually, let it ‘‘soak,” as the 
smiths say, until it is evenly heated, then remove from the fire and go 
to some dark corner. [et the steel cool until you lose sight of the dull 


red in the dark, then cool off incold wa‘er. A good ‘dark place” may be made 
by throwing your coat over a barrel, leaving just room enough to look in at 
the iron. This method is called the “water anneal,” and is based upon the 
theory that steel softens when cooled at a certain temperature.--[National Car. 


and Locomotive Builder. 


| O. O. F. at Columbu O Excursions via the Pennsy vania Lines 

For the meeting of the Sovereign Grand Lodge, I. O. O. F., and the 
Patriarchs Militant, excursion tickets will be sold to Columbus, O., via the 
Pennsylvania Lines west of Pittsburgh, at exceptionally low rates on Septem- 
ber 15th, 16th and 17th, good returning until September 25th, inclusive. For 
further information apply to the nearest passenger or ticket agent. 


DURING the coming volume 7he Cenlury is to have an illustrated series 
of articles on the French Salons of the Seventeenth and Eighteenth centuries, 
including pen portraits of many of the leaders, and a detailed account of the 
organization and composition of several historical salons. A great number of 
interesting portraits will be given with the series. 


Hat Bros. & Co., of Louisville, Ky., have been appointed sole agents, in 
all markets, for the sale of both the charcoal and coke pig iron product of the 


West Nashville, Tenn., furnaces. The coke furnace is now in operation, and 


the charcoal furnace will blow in about October Ist. 

















THE WILLARD CONDENSING ENGINE. 





The engine herewith shown possesses some features which will commend 
it strongly to all branches of industry where a small, cheap and positively 
safe power is required. The Willard condensing engine differs from an 
ordinary steam engine in the fact that while a small quantity of steam is made 
in the generator, which is a part of the machine, steam is not the motive 
power employed to do the work, the only function of the steam being to create, 
by condensation, a vacuum, which is the motive power. The engine is double- 
acting, a vacuum being created alternately at each end of the cylinder. 


is absolutely no pressure in the generator, and consequently can be no danger 


There 


of explosion, under any circumstances whatever. 

The condensation of the low pressure steam, by which a vacuum is created, 
is effected by means of a surface condenser, which is kept cool by water. 
Where the engine is to be used in a city or town having public water service, 
the condenser is placed in the upright iron pocket shown at the back of the 
engine, and a small stream of water, for the two horse-power, one-half inchj 
for the four horse-power, three-quarter inch pipe, furnishes an abundant 
water supply to keep the condenser cool. The water is admitted at the bottom, 
and rises to the top, and passes off through an overflow pipe. Where there is 
no public water service, the engine itself operates a small pump which causes 
a circulation of water. 

The cylinder, unlike that of an ordinary engine, does not require oiling or 
lubrication; the low steam used, being very moist, is a sufficient lubricant. 
The quantity of fuel needed is claimed to be much less than would be used in 
the ordinary engine, as the amount of water to be evaporated is less than half 
that consumed by the ordinary slide valve engine of same power, and the 
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water is raised to only 212 degrees, instead of 300 to 340, as in an ordinary 
boiler. The small amount of water necessary to be evaporated, and the low 
degree of temperature to which it is necessary to raise it, accounts for the 
economy of fuel in these engines. 

Unlike an ordinary boiler and engine, in which the water level in the 
boiler is a matter of vital importance, and any failure of the water supply 
fraught with more or less danger, the water level of the condensing engine 
is constant and unvarying, the feeding arrangement being automatic, and the 
quantity of water actually consumed so small as to remove all difficulty of 
keeping up a supply. 

Aside from the question of danger attending the use of the ordinary steam 
boiler under careless management, there is probably no one thing which will 
commend this engine more strongly to the public than the fact that it 
requires no attention beyond simply keeping up the fire, and giving the wheel 
two or three turns when ready to begin operations. There is no exhaust, no 
steam gauge, no gauge cocks, no boiler-feed pump or injector, or any of these 
adjuncts of an ordinary steam boiler. 

Anything may be used for fuel that will go into the fire-box; either hard 
or soft coal, or wood, although the manufacturers recommend hard coal or 
coke as maintaining the steadiest fire. The quantity of fuel needed is small, 
as the amount of water to be evaporated is quite limited, and if hard or soft 
coal or coke is used, the cost will not, it is claimed, exceed one cent per horse, 
power, per hour. The manufacturers claim that it requires no watching, does 
not increase the rate of insurance, as the risk is no greater than from an ord1- 
nary house stove, and can be managed by a person having no knowledge cf 














engines, a servant girl or a janitor. For further particulars, address Chas. P. 
Willard & Co., 236 Randolph street, Chicago, III. 





THE EUREKA POST-HOLE DIGGER. 


This tool has been thoroughly tested during the past eight years, in all 
parts of the country, and no place has yet been found where it has failed to 
give perfect satisfaction. The principle on which it works, and its construc- 
tion, make it the simplest and most durable digger made. The blades are 
made of the best cast-steel, the head pieces of the best malleable iron, and 
the handles of good white ash. The are nine 
inches long, and the length of the digger when complete 
is five feet, weight about nine pounds. The Eureka dig- 
ger was givenan extra award for distinguished merit 
and great excellence at the Centennial Exhibition, 1876, 
and samples purchased by the judges and taken to each 
of their respective countries for the purpose of introduc- 
tion. Manufactured by Eureka Digger Co, 45 North 
Market street, Chicago, II]. 
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A Boom in the Schuylkill Valley. 

A dispatch from Reoding, Pa., September 12, says: 
This section of the Schuylkill Valley experieuced a big 
industrial boom to-day. The rolling mill, pipe and tube 
mills and foundry of the Reading Iron Co., after an idle- 
ness of six months, resumed partial operations this morn- 
ing, and within a week are expected to run full handed, 
when 2,000 men will be steadily employed. The com- 
pany’s sheet mill is already running, with 300 men. Mcllvaine’s rolling mill, 
after slight trouble with its employes, resumed work to-day, the puddler’s 
wages being increased from $3.25 to $3.70 per ton. This mill employs 200men. 
Beginning to-day S. R. Seyfurt’s puddlers, as Seyfert’s station, this county, 
will receive $4 per ton, the highast rate paid in the Schuylkill valley. At 
Pottstown the puddlers of the Potts Co. to-day began working at an increase 4 
from $3.35 to $3.50 per ton. The Glasgow Iron Co.’s puddlers are now work- 
ing at the same increase. 


Re 








lron Making North and South. 

Messrs. George O. Vanderbilt, Johnathan H. Blackwell, John H. Scudder, m4 
Ferdinand Roebling, Chas. Roebling, P. M. Terhune, Chas. B. Moore, W. D. = 
Aiken, G. W. Devoe, H. Niemeyer and others have been investigating a propo- 
sition to build a furnace at East Birmingham, Ala. A report has been made & 
by C. A. Meissner, formerly of Joliet, Briar Hill and Sterlington, in which that . 
gentleman makes the following estimate of cost, assuming the furnace to be 
65x14 feet: 


COMPARATIVE COST NORTH AND SOUTH. 





Average cost of Pig Iron per ton in Ohio and 
New York. 


Cost of Pig Iron per ton in Alabama. 
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24,000 
00 profits at 


so tons per day, for 300 days, 
tons per annum, or $72, 


$3 per ton. 


This is an average cost, taken from 
direct personal experience. 
Mr. Meissner estimates thai the furnace can be built at $100,000 to $125,000, 
so that acompany having a capital of $150,000 would have sufficient working 
capital. 


Shrinkage ot Castings. 
In locomotive cylinders—1 
1-8 inch in a foot. 
Girders, beams, etc. 


16 inch in a foot. 
Pipes 
1-8 inch in 15 inches. 
1-8 inch in 16 inches. 

Large cylinders, say 70 inch diameter, 10o-feet stroke, the contraction of 
diameter— 3-5 inch at top. 

Ditto—1-2 inch at bottom. 

Ditto in length—1-8 inch in 16 inches. 

Thin brass—1-8 inch in g inches. 

Thick brass—1 


Iingine-beams, connecting-rods, ete. 


8 inch in 10 inches. 


Zince—5-16 inch in a foot. 

Iead—-5~16 inch in a foot. 

Copper—3-16 inch in a foot. ’ 
Bismuth—5~32 inch in a foot. 


‘Tin 1-4 inch in a foot. 


Perforated Saw Blades. 

Perforated blades for band and circular saws are just now attracting atten- 
tion in Germany, and are apparently giving general satisfaction. Blades 
of this character are not entire novelties, but have been known in modified 
As a general thing, however, their use has been much 
Still they appear to have some advantages worth considering, and 
many claims for superiority are made for them. Among them is that of 
reduced blade friction, due to reduced area of rubbing surface; less tendency 


forms for some years. 
decried. 


to heat, because of the circulation of air through the holes, and economy in 
power. The holes further prevent the dangerous extension of cracks in the 
saw blades, and, in general, make it a comparatively easy matter to keep the 
saws in good running order.—|American Machinist. 
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CONVENIENT TORCHES FOR IRON WORKS. 


Illustration is herewith given to a very convenient form of torches, known 
as the “Electric Gasoline and Oil Torches.” They are especially adapted for 
lighting factories, foundries, machine shops, blacksmith shops, rolling mills 
warehouses, docks, markets, camps, fishing grounds, bath houses, etc. For 
outdoor lighting they are particularly desirable, as they are not affected by 
wind, rain, cold or heat. They produce a large, brilliant white flame, equal in 












GASOLINE TORCH. COAL OIL TORCH. 





GASOLINE OR COAT, OIL, TORCH. 


volume to Io gas-jet flames. They are light to handle, can be hung anywhere 
and are extinguishable instantly when done with. The reservoirs hold nearly 
six quarts. The gasoline torch will burn full flame nine hours, and the 
oil torch fifteen hours and a half. The cost of lighting will be in the prox- 
imity of one cent per hour. Manufactured by the Schneider & Trenkamp Co., 
Cleveland, O. 





BAND SAWS FOR METAL. 





BY LEWIS F. LYNE. 

Several months ago I recommended a band sawing machine to a friend of 
mine for cutting the gates off brass and bronze castings, in a foundry. This 
machine, made by the Pratt & Whitney Co., is in principle an ordinary band- 
sawing machine, consisting of a G-shaped /rame, with table, 27 inches square. 
This table stands 39 inches from the floor, and has a gauge which may be set 
at all angles, and is moved 8 inches by means of a screw and hand-wheel. 
The screw, with wheel, may be readily detached so that the slide can be 
moved by hand in cutting light sheet metal. In cutting gates, this gauge is 
removed, and the slide is not used at all. The wheels that carry the band saw 
are 28 inches in diameter, with straight, smooth faces, upon which the saw 
lies without injury to the teeth, therefore, the rubber covering which is always 
put upon the wheels of machines used for wood saws is not needed in this 
case. The lower or driving wheel is connected by means of a gear wheel 
having 50 teeth upon the end of its shaft, meshing into a pinion having 20 
teeth. A cone having four steps is attached to the pinion shaft, so the revolu- 
tions of the cone are two and one-half to one of the 28-inch wheel, which gives 
the requisite power to drive the saw. 

I run the countershaft 195 revolutions per minute, with the belt on the 11- 
inch step, next to the slowest speed for cutting bronze, the steps being 7-inch, 
g-inch, 11-inch and 13 inch in diameter, respectively. This gives about 463 feet 
travel of the saw per minute. The upper ordriven wheel is adjusted by means 
of a pin wrench inserted in holes drilled inthe nut for raising and lowering 
the bearing asshown. The tension of the saws, which are each 16 feet long, 
should be only sufficient to keep the saw straight, as it will not then be as 
likely to break as when it is drawn up like a fiddle string. A little common 
sense is all that is necessary for the successful operation of this machine. 
The guides above and below the table are provided with hardened steel wheels 
to relieve the friction of the saw. The upper guide may be adjusted to all 
kinds of work up to 8 inches thick, while the distance from the saw (which 
passes through the centre of the table) to the arched frame is 27 inches, there- 
fore it will cut pieces of metal that length. The bearing of the upper shaft is 
pivoted so that it can be adjusted by aset screw. Thus, by tipping the wheel 
either way. the saw may be made to run so that it will just touch the steel 
wheels in the guides. The weight of this machine complete is 925 lbs. The 
first saws that I tried for cutting the gates off brass and bronze castings were 
hardened all the way through. They had 14 teeth to the inch, and were three- 
eighths and half-inch wide, respectively. The steel was No. 23, Brown & 
Sharpe gauge, in thickness. These saws would cut very well for, perhaps, 
ten minutes, when one tooth would break out by being jammed endwise into 
the tough bronze, where it would stick fast and strip out all or most of the 
other teeth that were left in the saw. The saw would then be removed and 





another one substituted, when it was again found that a single tooth breaking 
would jam in the slit, and strip the entire saw. Both widths of saw used 
behaved precisely alike,soI then had two band saws made alittle harder than 
those used for cutting wood, with eleven teeth to the inch. While these saws 
stood very well for, perhaps a half-hour steady cutting, and without breaking 
the teeth, I found that it would not pay to entertain the idea of filing the teeth. 
It would take too muchtime, and these saws would not cut phosphor-bronze 
gates at all, for the sand seemed to be burnt into the surface of the metal, 
making a skin very hardtocut. I then had two saws made of clock spring 
steel, with ten teeth to the inch, but with no better results. 

From these experiments I concluded that the saw that I was in search of 
must have about fourteen teeth to the inch, with a considerable set, and about 
No 23 B. & S. gauge in thickness. My opinion was that this saw ought not to 
be more than 3% inch wide, because it could be guided much more easily than 
the half-inch, especially after the set had been worn off one side by cutting 
through the sand. The points of the teeth should be so hard that they could 
not be touched with a file, but the rest of the saw must besoft. In other words, 
the ideal saw for bronze castings must be hardened only onthe teeth. Accord. 
ingly, I went to the factory of Henry G. Thompson & Sons, New Haven, Conn., 
where, after explaining, I procured just what was wanted. With the first saw I 
cut off 156 gates, equal to about 72 square inches of metal same thickness as 
the saw. The next saw cut 247 gates, equal to 79 square inches of metal, 
while the next saw cut 150 gates, equal to 69 square inches of metal, and the 
next cut 126 gates, equal to 90 square inches of metal. Some of the gates were 
3 inches in diameter, and were of hard bronze, being cut off in five minutes’ 
time each. Many of these gates were 2'4-inch in diameter, some 13-inch and 
14-inch of phosphor-bronze. We were not particular in cleaning off the sand, 
either. The castings were laid upon the table, and a bit of wood placed under 
the gate so that as the saw cut through it could not jam. A stick was used to 
press the gates against the saw, and not much pressure is required. For cut- 
ting iron or steel the hard saws might answer, but they will not do for bronze. 
Every machinist (almost) knows that brass tubing is the worst material to cut 
with a hack saw, because if the saw is the least bit hard as it comes through 
the side of the tube the teeth will catch and tearthem out. Such persons will 
be surprised when I say that 6,000 cuts have been made with one saw on brass 
tubing for gas fixtures with one of these saws before it was dulled enough to 
lay aside. These saws can be and are used for cutting up all kinds of metal, 
such as iron, steel, and the alloys, for the reasons that in no other way can 
such material be put into practical shape so cheaply. I feel so much pleased 
with the success of my experiments that I have been induced to publish these 
results to aid and encourage my fellow-workmen who might become discour- 
aged and condemn the whole process before they obtain satisfactory results. 
When these flexible-back saws are dulled they are laid aside, being replaced 
by new ones, as the cost of each new saw, 3<-inch wide, is but 85 cents by the 
roll. In cutting off gates with a hammier and chisel, the gates often break into 
and spoil the casting, besides it is a slow process, whereas with a band saw the 
gates can be cut close, quick, and require no filling._[Railroad Gazette. 





CONVEX COAL SIEVE. 


The accompanying cut represents the convex coal sifter, made of sheet 
metal, now being introduced to the trade. The first and most important point 
is the convex bottom which admits of no ashes accumulating in the centre 
while sifting, but produces a motion by which the ashes gyrate around 
or over the convex bottom, sifting perfectly clean and overcoming the most 
grievous fault of the flat bottom sifter. Next it is made of the best No. 26 
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sheet metal and is double seamed at the sides, making it the strongest where 
all other sifters are the weakest. 

It is being put on the market by the Lock Haven Sifter Co., 120 East 
Main street, Lock Haven, Pa. This company is just starting in business and 
is receiving large orders for its goods. Itcanturn out 15 gross per day. J. H. 
Fredericks is general manager, with 15 years’ experience at sheet-metal work, 
and the inventor of the Crown saucepan that will not burn, now being intro- 
duced by Hall & Carpenter, Philadelphia, Pa. 


American Mining Engineers 

The fifty-fifth meeting of the American Institute of Mining Engineers 
will be held in her majesty’s dominion at Ottawa, Ont., October 1, 1889. 
Every arrangement has been made for the comfortable accommodation of the 
visitors, and special rates agreed on with the railway companies. Excursions 
will be made by rail and river to neighboring phosphate mines, and places of 
interest in the vicinity, and two special trips have been arranged. ‘The first a 
journey to the Sudbury copper mines, the Port Arthur silver region, and the 
north shore of Lake Superior; and the second a tour of the asbestos mines at 
Webford and Colerain, the Oxford copper mines, the Rockland slate quarries, 
and the Capelton chemical works, with a run to Montreal and Quebec. The 
indefatigable secretary, Mr. R. W. Raymond, desires those who intend to 
be present to take tickets on the “certificate” plan, which will entitle them to 
a reduction in rates. 


THE shipping trade between New Or eans and Central America employs 
1,000 seamen, mostly Norwegians, Swedes and Danes. They get $25 per voyage 
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FOREIGN COMMENT. 


German Ship-building in 1888 

In looking over the results attained by the large German ship-builders in 
1888, in comparison with its unfavorable predecessors last year, may on the 
whole be considered as very satisfactory. As likewise in the improvement 
which took place in German shipping in 1888, the expansion in trade was 
reflected not only in the trade of the Hansa towns, but in that of the whole 
world, and naturally the reflex action on the German ship-building trade was 
very great. The returns of ship-owners, which had again become renumera- 
tive, as might be expected, was of advantage to the German ship-building 
industry, which, although relatively young, has developed greatly in the last 
few years, and by the good and solid character of the work, a considerable 
reputation has been acquired. In 1888, and especially in the second half, a 
visible expansion took place in the German ship-building trade, owing to the 
increased demand for shipping and the better freights paid. 


Profit-Sharing in Germany. 

A very remarkable arrangement is said to have been made in the engineer- 
ing works of Mr. G. A. Schutz, here. This gentleman, it appears, has placed 5 
per cent. on the amount of their annual wages in the local savings bank to 
the credit of all those who have worked in his establishment uninterruptedly 
during a space of five years, ending the 1st July last, and for all others he has 
paid 3 per cent. into the savings bank. These payments will be continued 
2ach year, and at the end of five years, thus in 1894, each person will have the 
right to withdraw the sum standing in his name together with the interest. 
Sickness and military service will not be regarded as interruptions in the 
employment. In case of death the relatives of the deceased will receive the 
amount paidin. Mr. Schutz evidently desires by these means to retain in his 
establishment a body of trustworthy workmen. This is commendable. 
Further, as Mr. Schutz’s name is a guarantee that this advantage will not be 
rendered illusory by screwing down the wages, he certainly deserves the 
widest recognition for this step...[German Trade Review, Berlin. 


Mechanical Stoking vs. Hand-firing. 

Messrs. W. Armstrong and W. J. Bird, of Wingate, Durham, have been 
making a number of experiments upon boilers, in order to test the advantages 
of mechanical stoking as compared with hand-firing. Their object was 
to make themselves thoroughly acquainted with the facts, before fitting up a 
series of Henderson’s mechanical stokers, on a range of Lancashire boilers at 
Wingate Grange Colliery. The coal used and the ashes resulting therefrom 
were accurately weighed, and the quantity of water evaporated was ascertained 
by a Siemens meter, specially adapted for hot water, inserted in the feed pipe, 
The meter was frequently tested by comparison with a tank of known capacity, 
Three tests, lasting forty-eight hours each, were made to compare the evap- 
oration by rough-small and by duff coal, fed, in both cases, by hand. The 
boiler, which was of the Lancashire type, 28ft. long by 7ft. 6in. diameter, was 
then fitted with a mechanical stoker and self-cleaning bars, and the experi- 
ments were repeated. With rough, small coal, the duty was found to be 
increased 33 3 per cent., and with duff 35.9 per cent. by the mechanical stoker, 
The general result of the application of the latter may therefore be deemed 
highly satisfactory.—[Glasgow Engineer. 


The Iron Age in Norway. 

A very interesting discovery, referring to the iron age, has been made at 
Gloppen, on the coast of Norway. A burial chamber 12 feet in length, and 
formed of stone slabs, has been uncovered, containing the remains of a man. 
The find in the chamber also includes a bucket, ornamented with bronze, 
made of lime wood (7a.vus paca/a,) two lanceheads of iron, 12 inches long, a 
doubled-edged sword in scabbard, with ferrule of bronze, an iron shield, a 
bronze buckle, some Roman gold coins, perforated and worn as ornaments, a 
glass beaker, green and blue color, and ornamented with etched tracings, a 
pair of bronze scales, some iron arrow heads, and a pair of shears in a wooden 
case. On the body lay two large red stones and some bronze ornaments, hay- 
ing, no doubt, formed part of a belt, while some bear’s hair and claws seem to 
indicate that the body rested upon a bear skin. The most remarkable part of 
the find is, however, that the lining of the coat around the neck was in a per- 
fect state of preservation, and revealed rich embroidery of images of animals 
and objects of unique value, and that in the hands had been placed three inter 
laced wooden rings, resembling the well-known puzzle rings, an object never 
before discovered in ancient graves, and which has given Norwegian arch:volo- 
gists much food for speculation. 

An Engineering Triumph. 

An engineering work that has taken over acentury to construct is one of 
the most notable landmarks in history, if, indeed, it be not without precedent. 
An instance of this kind is to be found in atunnel not long since completed, 
but which was commenced more than one hundred years ago. The tunnel, or 
adit, is at Schemnitz, in Hungary, its construction being agreed upon in 1782, 
with the object of carrying off the waters from the Schemnitz mines to the 
lower part of the Gran valley. The work, which is now complete, forms the 
longest tunnel in the world, being some 10'; miles long, or about one mile 
longer than the St. Gothard tunnel, and 2', miles longer than that of Mount 
Cenis; the height is 9 feet 3 inches, and the breadth 5 feet 3 inches. This 
tunnel, which has taken so long a periodto bring to a completion, has 
involved an expenditure of about 41,000,000, but the saving to those interested, 
in being able to dispense with water-raising appliances, amounts toa large 
sum annually. A fact of no little interest in carrying out this project, is that, 
though the latter generation had greatly the advantage in the matter of 
machinery for accomplishing such a work, the cost of labor was greatly in the 











former’s favor. The original contract was for the completion of the tunnel in 
thirty years, at a cost of £7 per yard run, and for eleven years the construction 
Public events, however, interfered with the 
progress of the work, as well as enhanced the cost of labor and materials, the 


was carried on at that price. 
cost per yard eventually exceeding 420.—[Glasgow Engineer. 


lron Industry in New South Wales. 

The proposal to establish iron and steel works in New South Wales is 
attracting considerable attention in the press of that colony. It is said that 
definite arrangements have been made to organize such works on a large scale, 
and, wonderful to relate, the promoters do not ask the imposition of an 
import duty, feeling satisfied that the venture can be made to pay, founding 
their calculations on the actual condition of the labor market. The execution 
of the project, however, is conditional. It is proposed that the Government 
should offer some encouragement by guaranteeing, within limits, purchases 
of the local product in preference to the imported, the quality to be equal, and 
the prices not in excess of the total cost of the latter by the time it is delivered 
to the Government. No attempt is to be made to place any statutory restric- 
tion upon the general trade of the country, every purchaser of iron and steel 
being free to purchase articles imported from Great Britain or Belgium, as 
before. The matter is said to be engaging the consideration of the Govern- 
ment. Its importance will be understood when it is stated that the imports 
from the United Kingdom into Australia for the year 1888 of pig iron, steel 
and ironin other forms represented alone a value of 43,500,000, The proposal 
is strongly supported by the Free Trade journals, and the Sydney J/orning 
HTlerald says: ‘“Ifiron and steel can be made here equal in quality to that 
imported from the United Kingdom, andcan be sold at prices which do not 
exceed the cost of the imported article when freight, insurance, difference of 
exchange, and all other charges are included, it is certainly desirable that the 
local demand should be met by the local supply, and the employment of 
colonial labor.’—[London Ironmonger. 





BRITISH INVESTMENTS IN AMERICAN INDUSTRIES. 


Discussing this important subject, the /rom and Coal Trades Review 
(London) of August 30, says (the italics are ours): 

From New York comes the rumor of still further investments in Ameri- 
can industries by British capitalists. The latest purchase, we are imformied, is 
one of the prominent iron works in the country, which has always paid its 
owners a good dividend. This extreme eagerness on the part of British capi- 
talists to secure possession of industries, which we are constantly told would 
come to grief immediately if they were not bolstered up by a high protective 
tariff, is a curious sign of the times, and affords much food for reflection. The 
inferences to be drawn from the peculiar development of British enterprise 
are two-fold: 7” the first place, these protected industries must be very good for 
the Americans themselves, or the British investor would hardly care to pay a 
very big price for them, or, on the other hand, tt would seem to show that on 
this side of the water the shrewdest people have given up all hope of such a 
change in the American tariff as would largely benefit British steel and tron 
manufacturers. Fatling tm their assaults on the tariff, the British speculators 
now boldly enter the citadel and simply purchase what they cannot capture. 
There is reason to believe that within the past six months over twenty mill- 
ions sterling have been expended by British capitalists in the purchase of 
well-established American business, iacluding iron and steel works, breweries, 
distilleries, cotton mills, etc. We agree with aNew York contemporary, who 
seems to be greatly mystified by this movement, that “a well-matured scheme 
exists to secure control of the most profitable American iron and steel enter- 


” 


prises.” No other hypothesis can account for this new-born preference for 
successful American metallurgical enterprises. We may be sure, however, 
that the motive is this, as in so many other cases where British investment is 
concerned, is simply a desire to hold property which will yield a good dividend, 
and has had nothing sinister in it, as a few of the newspapers are good enough 
to insinuate. At the same time, it does seem curious that our colonies, which 
certainly offer magnificent fields for the investor, should be completely ignored 
by the enterprising capitalists who are now so anxious to buy up profitable 
American industrial concerns. Canada will readily give all the “ protection ” 
that these investors may think necessary, but the Dominion seems to have 
been overlooked by these grand operators, and at present it would appear as 
if that country were destined to be developed by American instead of British 
capital. Whether under all the circumstances it is wise to sink so much 
British money in American industries may well be doubted. But it is remark- 
able that such industries as iron and steel works, whose very existence, we are 
assured, depends upon a tariff that is at best precarious in its nature, should 
prove so very fascinating to that pronounced Free Trader the British 
Capitalist. 


English Capital in Another Big lron Concern. 

A dispatch from Hokendaqua, Pa., September 11, says: The annual meet- 
ing of the Thomas Iron Co, stockholders was held here yesterday, and owing 
to the important questions at issue, the attendance was unusually large. The 
old board of directors was re-elected, and then the proposition to sell the com. 
pany’s plant, real estate, cars, locomotives, furnaces, railroads, mines and 
leases was laid before the meeting. ‘The statement was made that there had 
been an offer made to the dire€tors to sell the works to an English syndicate 
for $3,500,000. The syndicate fixed the figure, and, if acceptable to the stock- 
holders, they would close at once. Some of the stockholders thought the 
syndicate would give more and advocated an amendment that the company 
sell at $4,000,000, This arnendment was voted down by aconsiderable majority, 
and the offer of the syndicate for $3,500,000 was accepted unanimously. 


THE vessels that cross the ocean in six days burn 400 tons of coal daily. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

Devore & Henney Co., Freeport, Ill., has been formed to manufacture foot- 
power hammers, capital $15,000; incorporators, L. M. Devore, J. W. Hender- 
son, M. H. Wilcox. 

The Oil, Gas & Fuel Co., Litchfield, I1l., has contracted for a $20,000 plant 
at that place, and will soon begin the manufacture of gas for fuel. 

J. P. Witherow, the Pittsbugh furnace builder, left for Canada to-day to 
negotiate with a Canadian syndicate for the building of a $200,000 blast furnace 
in Ontario. The Canadian Government is backing the enterprise.—[Pittsburgh 
Dispatch. 

Among the numerous new enterprises of the South is the project of 
establishing a blast furnace at Athens, McMinn county, Tenn. The 
scheme has much to commend it. All the raw materials are near at hand, and 
railroad facilities are excellent. Mr. J. D. Kase, of Danville, Pa., is prominent 
in the movement. 

Secretary Dowling, of the Chamber of Commerce, Sault Ste. Marie, Mich., 
is in communication with G. E. Beach, the mechanical and hydraulic engineer, 
who, as agent for an Eastern rolling mill company, is in search of a site. The 
mill is to have a capacity of 20 tons of merchant iron daily, and the proprietors 
are anxious to learn what inducements the city will offer. 

A Jefferson (Texas) dispatch says: The first consignment of machinery for 
the great Lone Star Iron Works arrived this morning. There was a great deal 
of talk about the company falling through, but this has set the thing moving. 
Before the first of January, 1890, Jefferson will have the largest iron works in 
the State of Texas. Already the contract for the burning of 2,000,000 brick 
for the furnace has been let. 

The gentlemen who propose to erect and operate a stove foundry at Fort 
Worth, Texas, are M. A. McLaughlin, of Manhattan, Kan; W. H. Vander- 
worker, of Green Island, N. Y., and J. V. Vrooman, of Schenectady, N. Y- 
They have bought eighteen acres of land, one-fourth of a mile west of Fort 
Worth, on the Texas & Pacific, and Messrs. A. M. Carter, J. J. Roche and C. Y. 
McClellan have donated fifteen acres. They propose and guarantee to expend 
$50,000 in buildings of brick and machinery. The foundry will have capacity 
sufficient to employ 1oo hands. 

From a Pittsburgh dispatch to the New York 7rtbune we condense the 
following: Large iron, steel and aluminum works are now in progress of 
erection at West Park, near Findlay, O. A syndicate of New York capitalists 
have just completed negotiations for the purchase of 520 acres of land, and 
more is tobe bought within a short time. Onthe 2dinstant the company broke 
ground for the erection of 1,500 model dwelling houses for the accommodation 
of the employes. The company, it is said, has a capital stock of $6,000,000, 
The general manager of the syndicate was in West Park recently, superintend- 
ing the construction of four immense crucibles, in which the aluminum will 
be made. It has been proved that the clay in this part of Ohio is the most 
desirable for the manufacture of the new metal, and that fact was the chief 
inducement that led the company to build its plant at West Park. The 
product is to be used in the construction of certain machinery, but principally 
to manufacture structural works. It is said that the contracts for the works 
and the machinery have already been let. The dwelling houses are to be 
finished by next spring, when the works will be started. The intention 
is to have in the one plant the capacity for producing all the necessary parts 
of the machinery, of which the new metal will form a part. Aluminum cannot 
be used economically in all portions of the work, so the iron and steel will be 
worked in the same mills.” 


Enlargements, Additions, Removals, etc.:— 

Possibility of the Sligo Rolling Mill of Phillips, Nimick & Co., Pittsburgh, 
will be removed to Connellsville. 

The Cleveland Rolling Mill Co. has purchased several acres of land adjoin- 
ing its wire mills, with a view to probable extensions. 

The Thomas Furnace Co., of Niles, O., have expended nearly $50,000 the 
present year making improvements to their plant. 

The Illinois Steel Co. is constructing a new blast furnace at Joliet. It is 
to be of the largest capacity, and is being erected adjoining the two old fur- 
naces which are now in full blast. 

rane Manufacturing Co., Montpelier, Vt., manufacturers of wood-working 
machinery, are erecting a new foundry building, 130x60 feet, with a wing 30x 
60 feet, to be used as a store-room for coal and iron; also an engine and boiler 
room 30x60 feet, and a molding room 84 by 30 feet. These improvements will 
be completed in a few months, and will double the capacity of the works. 
More additions are planned for next year, which will include a new machine 
shop. 

The business of the Cambridge Roofing Co., of Cambridge O., has increased 
to such an extent that they have been obliged to enlarge their factory, and 
increase their facilities. Their new building is a two-story 84x40, which gives 
them an additional floor space of over 6,000 square feet, and they are now in 
better shape than ever before to meet the demands of the trade. Their 
specialty is Crowl’s patent steel roofing. They will soon issue a supplement 
catalogue. 

C. S. Bell & Co., Hillsboro, O., write us that they have secured a new loca- 
tion for their works, and will erect a foundry building 100’x100’, machine shop 
200’x50’, two stories high. The buildings are to be covered, side and roof, 
and new boiler and engines will be put in. The plansare ready and contracts 
will be let between now and October ist. Messrs. Bell & Co, manufacture cane 
mills, evaporators, steel alloy bells, Mogul stoves, etc. 


Fires and Accidents : 
Homestead, Pa.—A very serious accident attended with loss of life occurred 








at the Homestead (Pa.) Steel Works of Carnegie, Phipps & Co., Limited, on 
the afternoon of the 30th ult. The accident occurred in the open-hearth de- 
partment, when an immense ladle containing 30 tons of molten steel boiled 
over, throwing the liquid metal over the pit men. Five men were so severely 
burned that they died a short time after, and three others were also severely 
burned. 

Yaquina City, Ore—The Oregon Pacific Railroad Co.’s Foundry. Loss 
$20,000. 

Kansas City, Mo.—Kansas City Nut & Bolt Co., located at Sheffield, near 
Kansas City, Mo. Loss, $18,000; insured. 


General Industrial Notes : 

The Pottstown (Pa.) Iron Co. announced an increase of puddlers’ wages 
from $3.25 to $3.50 per ton, to take effect on the 16th inst. About 500 men are 
interested. 

Messrs. Gerlach & Son, Cleveland, manufacturers of saw mill machinery, 
etc., report business prospering. They are among the oldest and most re- 
liable firms in this line in the country. 

The new engine, which is being put in place in the New Castle Wire Rod 
Mill, is said to be among the very largest engines in this section. 
capacity of 3,000 horse-power when exerted to its utmost limit. The power is 
transmitted by a belt from the fly-wheel, the rim of which is 3 feet wide. The 
wheel itself is 20 feet in diameter, weighs 39,000 pounds, and revolves with 


It hasa 


an average speed of 120 revolutions each minute. This one engine supplies 
the power for the entire plant, and is furnished with steam by two huge porcu- 
pine boilers. Gas fuel will be used in the boilers, the gas being made at the 
works by two large generators, a house for which is being built alongside the 
boilers. The huge engine is of the Cooper-Allen manufacture, and is from the 
shops in Philadelphia.—[New Castle (Pa.) Guardian. ; 

Important Contracts Secured:— 

The Walker Manufacturing Co., Cleveland, has been awarded the contract 
for cable winding machinery for the Valley City Street & Cable Railway Co., of 
Grand Rapids, Mich. 

The contracts for the Carnegie gas line from the Bellevernon field to 
Pittsburgh, via Edgar Thomson Works, have been let, and aggregate from 
$200,000 to $300,000. The pipe contract was awarded to the Pittsburgh Tube 
Co. This line is being built as an emergency line in case the Murraysville 
field fails. The Carnegies will sink three or four wells at first, and may sink 
others as increased fuel supply is needed. 

The Brown Hoisting & Conveying Co., Cleveland, are placing one of their 
hoists at West Superior, Minn., for the Ohio Coal Co. They are also placing 
one of their plants at Fairport, O. This hoist will be used for handling ores 
on the Pennsylvania & Lake Erie docks. They have lately completed a plant 
at Piedmont, on the Hudson, for the Lake Erie & Western Railroad. This 
plant will be used in handling coal. All these plants are about the same as 
those in operation on the N. Y., P. & O. R. R. docks at Cleveland. This firin 
is also building a cantilever derrick for Jones & Laughlin, Pittsburgh; length 
of booms 306 feet. This derrick will be used for general purposes, in the yard 
of the above-named firm. The company report trade good, and they are run- 
ning over time. 

The Manufacture ot Cow-Bells. 

There are four establishments in this country devoted exclusively to the 
manufacture of these resonant articles, and two of them are in Collinsville, 
Ill. One hundred and fifty dozen are turned out daily, and thousands of them 
dangle from the necks of unfortunate cows all over the prairies of North and 
South America. The manufacture of cow-bells is entirely distinct from that 
of other bells. Instead of being molded, the metal is rolled into sheet, cut 
into symmetrical polygons, which, when folded, are pressed into their well- 
known form. Having been riveted, they are next packed in clay, and brought 
to awhite heat. When suddenly cooled these steel bells are found to be not 
only tempered, but also beautifully brazed. 


Cost of a Locomotive. 

One man can build an eight-wheel passenger locomotive for a standard 
gauge railroad in 1,500 days; it will require 1,650 days’ work for him to builda 
consolidated ten-wheel locomotive for a standard gauge. The wages for 
skilled labor run from $2 to $4.50 a day ; this would give an average of $3.09 a 
day, or $4,635 for the engine. The cost of the necessary metal to build a loco- 
motive 1s usually estimated at about $2,000, The profit may be put down at 
another $2,000, which would include the expenses of sale and delivery. This 
would make an engine, when absolutely ready for service and complete 


in every way, worth about $8,635. 


A Big Melt of Stee 

Oliver Bros. & Phillips have made an extraordinary run of steel in thei 
converting mill at the foot of South Thirteenth street. One day last week 
they melted 148,800 pounds of scrap steel in one cupola in 24 hours. This is 
claimed to be the best record ever known. The average run in one cupola is 
about 82,000 pounds. In the same time 414,000 pounds of iron was melted, 
The melt reflects great credit on the superintendent of the mill, George W. 
Bryan, who isan old Edgar Thomson man. The mill is now running triple 
turn.—[Pittsburgh Dispatch. 


Harvest Excursions. 

On September roth, 24th and October Sth, 1889, the Pennsylvania lines 
west of Pittsburgh will sell excursion tickets, at one fare for the round trip, to 
principal points in the Northwest, West, Southwest and South, good returning 
thirty days from date of sale. 
Douglass, Weddell House corner. 


For full information apply to Bingham & 
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SHIP-BUILDING. 


Cleveland's Place as a Ship-building Center. 

Cleveland stands second to no city on the lakes as a ship-building center, 
and especially is she noted for the number of fine steel steamships that have 
been recently turned out. Some idea of the magnitude of this industry can 
be gained when it is stated that 58 large vessels, many of which are of the 
finest boats on fresh water, have been launched at this port since the year 
Placed end 
to end the boats built here during the last five years would reach three miles, 


1885. These boats represent something like $7,000,000 of capital. 


and they represent a net tonnage of 67,000 tons.—{Cleveland Press. 


The Largest Stee! Lake Barges Yet. 

Both steel vessels to be built bythe American Steel Barge Co., this Winter, 
will be begun in a short time at the Rices Point ship-yard of the company, 
These ships are to be constructed on even a larger scale than the 102 and 103, 
one of which is now in successful commission, while the other will be off the 
As has been stated, a large bill of material for 
the 104 has been ordered of the several steel plate manufacturers in the East, 


stocks in less than four weeks. 


who are in the enjoyment of orders from the American Steel Barge Co. In 
addition to this, orders for the steel for the 105 will soon be forwarded, and a 
short time after the 103 is off the stocks, the keel of the 105 will be laid. Thus 
two great vessels will be under construction during the Winter. While the 
102 and 103 are about 260 feet long, the 104 and 105 will be not less than 300 
feet in length, over all. While the largest ships in commission on the lakes 
at present have a capacity of about 3,000 tons, and in this list the former vessels 
of this company figure at the head, these new steel freight carriers will each 
have amuch greater freight capacity, the 4o feet additional hold being all 
’midships, where it counts. They will be, therefore, by far the largest vessels 
on the lakes, for while there are longer, wider and higher ships of the old- 
style build, there is nothing that will compare with these in carrying capacity. 
The company will employ between 250 and 3v0 men all Winter, and by Spring 
will have 17,000 tons capacity in the water, all built on Capt. McDougall’s 
patterns and under his direction. [Duluth Herald. 


The World's New Tonnage in 1887 and 1888. 

The “ Universal Register” for the current year, recently published by the 
Committee of Lloyd's Register of British and Foreign Shipping, contains the 
following interesting table showing aggregate number and tonnage of all 
vessels built in the respective countries enumerated during the years 1887 and 
1555 : 

1887 1588. 

No. of Ton- No. of Ton- 

Vessels. nage. Vessels. nage. 
WriltOd AN SAOM...... cccsenccactesses : 329 4771 154 776,993 
Germany 27 23,111 37 39,9904 
United States....... 65 38,67 7 35,195 
British colonies ) 12,22 oO» a 
Norway uae ¢ 2,325 I r.A% 
France feassa 12 10,251 14 10,721 
Denmark ‘ 2,455 5 5,721 
Netherlands ......... . 2 717 5.156 
Austria. ase 2 5 = = ON 
Sweden .. I 
Greece . ) 
Italy : Py F 
Russia ae 14 3,432 7 1,713 
Other countries ans cies } 2 255 77 5 478 





Totals ; 539 579,779 765 2 3 
As compared with 1885, there had been an increase in the output of all 
the ship-builders in the world in the year 1887 of 16,697 tons. The compara- 
tive results of the last two years are widely different, there being an increase 
not only in the tonnage, but also in the number of vessels—viz., 226 vessels 
and 346,744 tons. In one year for the output of ship-builders to be increased 
by 60 per cent. is certainly remarkable. 





LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware and Mining Interests 
Reported expressly for this paper by H. T. Fisher, (late Ex. U. S. Patent 
Office), Patent Attorney, 34 Blackstone Building, Cleveland, O. 
PATENTS BEARING DATE SEPTEMBER 13, 1889. 


Aluminum, producing, M. Wanner, Robinson, Col 

Belting, wire, T. Midgley, Beaver Falls, Pa 

Metals from their ores, solution for use in separating, J. C. Wiswell, Medford, Mass. 
Pipe, making square metal, W. B. Sanford, Kewanee, Il. 

Rolling bars into sheets, rolls for, E. D. Wassel, Pittsburgh, Pa 

Roofing, siding, etc , metallic, L. L. Sagendorph, Cincinnati, O. 

Sheet metal pipe, H. I,. Gates, Milwaukee, Wis. 

Steel direct from the ore by the use of natural gas, W. F. M. McCarty, Hagerstown, Md. 
Wire, apparatus for coiling galvanized, J. Coffin, Johnstown, Pa 

Wire, continuously annealing and plating, J. Coffin, Johnstown, Pa 

Wire, manufacture of, E. Martin, Paris, France. 


—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 





291 State St., Rochester, N. ¥. \ 





J.J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
N.S. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
S. M. HAMILL, JR., Assistant Secretary. 


G. W. STOCKLY, President. 
J]. POTTER, Treasurer. 





THE BRUSH ELECTRIC CO., 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MOTorS, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. _ Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S. A. 


@@ Agencies Everywhere. 





Combined Punch and Stock Shear. 


’ 


Seven sizes with 8”, 10” or 12” blades, and 6” to15” Throat 
Punch. Weigh roo to 600 pounds. For light or heavy 
work, Boiler and Stack Builders, Carriage and Copper 
Smiths, and Railing Makers, &c. Can punch near the 
edge, Angle and Flange Iron, Pipe and Stacks, Etc. 


ADAPTED for cutting Bar Iron, especially Sheet Iron 
ofall kinds, for Trimming, Slitting, Etc. Also make the 
Punch and Shear separate. 


TOOLS FOR WORKING SHEET METAL. 


Squaring Shears and Slip Roll or Plain Forming Rolls, &c 


Bertch & Co., 


CAMBRIDGE CITY, IND. 


B@” Write for circulars and mention this paper. 








PROPERTY OWNERS 


desirous of protecting themselves against the inferior roofing tin now 
in use, will be assisted by the information contained in our pamphlet 


IY TIN ROOF 


This book will be furnished by us, free of cost, on application, 
and fully explains how to select a good tin roof; the manner of laying 
and painting same, etc. 


MERCHANT & CO., 
New York. Chicago. 


Philadelphia. 


London. 





Fulton Steam Boiler Works, 


JOHN T. CAULFIELD Proprietor, 


MANUFACTURER OF 


STEAM Boilers 


Also Smoke Stacks, Tanks, Pans, Breachings, Heaters, Etc. 


Works just North of Union Passenger Depot, RICHMOND, IND. 


aa Write for Estimates.“@a 


Bovnton’s Adjustable 
Alligator Wrench. 









PAT'D- JUNE [4 1887 4 
te 


*"~ Quick and handy inadjustmeut. Invaluable for work in close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 
60 William St., New York. 325 Dearborn St., Chicago. 


JAMES PP. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 

Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants asabove. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 








: Steam Sewer Pipe Presses. 


= 
“war st sal DRY PANS FOR GRINDING CLAY, 
i il WET PANS FOR TEMPERING CLAY. 






- int 


Improved Pug-mills, with adjustable Cast- "LA AA gg 
Iron Ends, J. Smith’s Patent i bx i 
Press Feeders. 


mee KILNCRANES and SPECIAL CASTINGS. 


Complete Sewer Pipe and Brick Yard Machinery Outfits. 
BS” Write for Prices. STEVENSON & CO., WELLSVILLE, OHIO. 
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Improved Wont Working “Machinery, 





A FULL LINE--LOW PRICES. 


Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 
¥ Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


N. N. Haughton Foundry & Machine Gom’y, 


MANUFACTURERS OF 


Elevators 


Steam, Hand and Hydraulic. 





SPECIALTY: 


STEAM ELEVATORS 


For Mills and Factories. 


ro wily a 
\, 


‘hi 
iit 


Write for circulars. 


Engines, Boilers and Power Transmitting Machinery. 
118-130 South Huron St., TOLEDO, O. 











\ BLOWERS & EXHAUSTERS. 


AEATING FURNACES, HAND BLOWERS. 
AIAN BLACKSMITR DRILLS. 











THE BEECHER FURNACE CO., 
“Reliance” Hydraulic Jacks, 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace, 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 





ALSO 


Heating and Ventilating Engineers 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


&eSend for catalogue and discounts. 





BUNDY RADIATORS 
Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 
Radiators attest to their superiority. 





IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for, 
their opinion. 


Send for catalogue with new designs of 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


A. A. GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 








FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


S) BURGLAR ALARM DOOR KNOBS 


-—— AND-— 






Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 


Grand Arcade, Cleveland, 0. a@ Agents Wanted. 








Important to MERCHANTS, MANU- 





FACTURERS’ AGENTS and others | 





engaged in trade with the AUS- 


TRALASIAN COLONIES. 
SYDNEY 
Trade Review & Prices Current. 


The oldest and only recognized com- 
mercial journal in N.S. W. 





Has a Large and Increasing Circula- 
tion throughout the COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 is. Write for speci- 
men copies and particulars 


— Published at the Oftices :—— 


CHAMBER OF COMMERCE, 


Sydney, N. S. W. 
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LABORATORY 


—— OF —— 


CHEMISTRY - AND - PHYSICS, 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


New Albany, Indiana. 


JUSTICES 





10, 15, 20 and 30 Ton Capacity. 


Broad Baseand Ground Lift. Lowered by 
thumb screw. Best in the market and 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILAD¥LPHIA, PA, 





——~ The 


Detroit - Sight-Feed 
LUBRICATORS. 


\Gates and Seibert pat’s) 
Are pronounced the best 
by more than 40,000 
Users. 
o Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble persons. 
bal | would not take five 
times the cost of my 
im’ Lubricator ifI could not 
get another,’’ is the 
statement often made 
=F by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A 


For Sale. 










—_ONE— 


Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 





ESTABLISHED 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st 
on Columbus, Winter and Leon 


U.S.A. 


No Patent, No Pay. 
E. H. BATES, Attorney, 


WASHINGTON, D. C. 


Book on Patents Free 


CATALOGUE PRINTING. 


Cleveland, O., 








Cleveland Printing & Publishing Co., 


CLEVELAND’ O 
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WMarion, Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Aiso manufacturers of Curry-Combs, 
bes’ Write for Price List and Catalogue. 


Hardware and Saddlery 





IRON AND STEEL MARKETS. 


PIC IRON. 

CLEVELAND (ff. 0. b. cars, four months): 
Jessemer $17 So@17 No. 1 Foundry, 
; 15@17 ¢ No. 2 Foundry $16 1§5@1665; N 
1 Gray Forge red short 3 1S(@15 65 No. 2 
Gray Forge neutral $14 654 I No 

115 No. 2American 


American Scotch, $17 404 


Srotch, $16 40@1; 


CHICAGO (reported by Rogers, Brown & Co 
COKE AND BITUMINOUS—Ohio H. R. Strong 
Softeners, No $18 004 Ohio H. R 


Strong Softeners No. 2, $1 OO 
Co. pure 


; Ohio fac k 


son Softeners No. 1, $17 so 


Ohio Jackson Co. pure Softeners No 2, $i 
@ Ohio Shawnee Valley, Pure Soften 
ers No S17 oo(@o Ohio Shawnee Valley 


16 oof@00 00: Ohio Black 
50; Ohio Black 


Pure AB Be No. 2,$ 
Band Softeners No.1, $18 o« 


“1s 


Band Softeners, No. 2, $17 00@1750; Local 
Brands, No. 1, $16 cof@o0o 00; Local Brands, No 
2, $15@oo 00: Tocal Brands, N1. 3, $14 00f@oo o 
Southern Coke, No.1, Foundry $16 so(oo « 
Southern Coke No. 2 Foundry, $15 so(@oo o 


Southern Coke, No.3 Foundry, 
Southern Coke, No. 1 Softeners, 

Southern Coke, No. 2 Softeners, $00 o0/4Co0 00 
CHARCOAL FOUNDRY—Lake Superior, Nos. 1 
and 2 


$18 sofa1g 00 Hanging Rock, $20 00@ 
23 00; Southern Alabama,f1ig9 00(@22 00; South 
ern Tennessee, $18 oof11g 00. CAR WHEEL AND 


MALLEABLE—Lake Superior Nos. 2 to 6, $18 50 


@ig 50 Standard Alabama, $2 00424 
Standard Tennessee, $19 0020 « Hanging 
Rock, Cold Blast, $26 o0f400 00 Hanging 


Rock, Warm Blast, $21 oo/a@23 


CINCINNATI (reported by 
Co HoT BLAST FOUNDRY 
ernCoke No. 1, $15 25@I5 50 
Coke No. 2, $14 50@14 75 
Coke No. 3, $14 00@14 25 


Rogers, Brown & 
Ohio and South- 
; Ohio and Southern 
Ohio and Southern 

Ohio Soft Stone Coal 


No. 1, $15 75@16 50; Ohio Soft Stone Coal No. 2, 
$14 75@15 50; Mahoning and Shenango Valley, 
$00 00400 00 Hanging Rock Charcoal No. 1, 


Rock Charcoal No. 2, 
and Alabamba Char 
Tennessee and Ala- 

No. 2, $16 50@1750. FORG! 
Coke, $13 50@1375; Mottled 

5 Short Coke, 


Hanging 
Tennessee 


$17 so@18 5 


$20 00(@22 00 ; 
$19 oo@21 
coal No. 1 
bama Charcoal 
Strong Neutral 
Neutral Coke, $13 00@13 
$13 00@12 50 CAR WHEEL 
Southern Car Wheel, $23 00@2400; Hanging 
Nock Cold Blast, $22 Lake Superior 
Malleable and Car Wheel, $20 00@21 oo. 


Cold 
AND MALLEABLE— 


OOM 25 0 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $15 U5 s Southern Coke 
No. 2 Foundry (‘new classification), $14 50@ 
15 0 Southern Coke No 3 Foundry (‘new 
classification), $13 75@14 Grey Forge, 


White and Mottled, different 
Silver Grey, different 
Southern Charcoal No. 1 
700; Southern Charcoal No. 
1 Mill,” ye @15 50; Southern Car Wheel, 
Standard brands, $22 c0@23 « Southern Car 
Wheel, other brands, $18 25@19 75; Hanging 
Rock Coke No. 1 Foundry, $15 75@16 25 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $19 75@ 
21 25; Hanging Rock Cold Blast, $21 00/@23 oo; 
Hanging Rock Warm Blast, $oo 00@o0 oo 


$13 25(@13 





LOvuISVILLE (reported by Hall Bros. & Co. 


Hor BLAST FouNpRY—Southern coke No. 1, 
$14 75@15 25; Southern coke No, 2, $14 o0f@14 50; 
Southern coke No $13 75(@14 25 Mahouing 
Valley Lake ore mixtures $17 18 06 
Southern charcoal , No 1, $16 r South 





ern charcoal, No 2, $16 0041650; Missouri 
charcoal, No. 1, $1 41800; Missouri char 
coal, No. 2, $17 00@17 FORGE Neutri il coke 
$13 254 5: Cold short, $13 o0f@13 25; Mot 
tled, $12 oof@12 2 CAR WHEEL AND MALLI 
ABLE—Southern (standard brands $21 soa 
22 Southern (other brands), $17 50@15 oo 
Take Superior, $22 oo@22 


St. Louis (reported by Rogers, 
Shields Hor BLAst COKE AND CHARCOAL 
Southern Coke No. 1, $16 00@1675; Southern 
Coke No. 2, $15 00@15 75; Southern Coke No. 3 
$14 50@14 75; Southern Grey Forge, $14 00@ 
1450; Southern Charcoal No.1, $18 o0f@18 so; 
Southern Charcoal No. 2, $17 Missouri 
Charcoal No. 1, $16 00@16 50; Missouri Charcoal 
No. 2, $1 Ohio 


Meacham & 


00(@18 00 


5 00@16 00 ; Softeners, $17 c0o@ 
1g 00 CAR WHEEL AND MALLEABLE IRONS 
Lake Superior, $20 00@22 00; Southern, $19 00@ 
2300. CONNELLSVILLE COKE—East St. Louis, 


$4 45; St. Louis, $< 


BUFFALO (reported by Rogers, Brown & 
Co Mahoning and Shenango Valley strong, 
No.1 Foundry, $17 25@17 50; Mahoning and 
Shenang ro Valley strong, No. 2 Foundry, $16 2s 
$ 5! Niagara No. 1, $17 25(#00 00 Niagara 
No. 2, $16 25@00 00; Niagara No. 3, $1 75 @00 ‘ 
Ohio Softeners No. 1 $17 Silvery Soft, No. 
I, $16 50(@17 50 Southern Coke No. 1 soft, 
$16 75@17 06; Southern Coke No, 2 soft, $15 75 
(416 Lake Superior Charcoal, $19 00 20 o« 


‘Tennessee 
Car Wheel, 
coal, $23 c0o@ 24 00 


Charcoal, $18 75@19 25; Alabama 
Hanging Rock Char- 


$24 00(@25 00 


DETROIT (reported by William F. 
Co.): Lake Superior Charcoal, all 
$19 25@19 75; Lake Superior 
$18 5so@1g 50; Lake Superior Coke, Cinder 
Mixed, $17 50@1850; Standard Ohio Black 
Band, $18 o0o@18 50; Southern No.1, $17 00@ 
1750; Southern Gray Forge, $15 50@16 00; 
Southern Silvery, $16 so@17 00; Jackson County 
Ohio) Silvery, $18 00@18 50; Old Wheels, $18 00 
@I1g oo. 


Jarvis & 
Numbers, 
Coke, all Ore, 


PITTSBURGH (re ported by A. H. Childs 
No. 1 Foundry, $17 25@17 50; No. 2 Foundry, 
$16 25@16 50; Grey F orge, $15 50@15 75; White 
and Mottled, $14 25@14 50; Warm Blast Char- 
coal, $18 00@25 00; Cold Blast Charcoal, $24 00 


(28 00 ; Bessemer, $17 75@18 oo. 














MERCHANT IRON AND STEEL. 
Flat Bar. 


SOG BA Pe Be FBC accvctesccisvecnscnasiacessbiues 
444 to 6 Ly KH tor inch......... 


to 6 by 1% to 2 inch 

14 & 1% by % to ¥% inch fiaveussiwacas 
& 1% by % to y PENG cr ssvesssriushusustnce abnesal oe 
Y%and % te KH to % RL oe ence 2 25 


Round and Square, 











1to (%inch I 95 
2 to 2% inch.. ~ e 
to 3% inch sssatecl OS 
to 4inch sinh dc Souinhe beans UOUINS bbe REECE eat oTeE 

5k EP ee Be xo sedi icnaeninecienesvadesancatscsmeprennss 3 25 

ee: Oh Be Reiss ch anhcvguehabvebicagdinat cbésvncesteciessvens 3 45 

Oval. 
A SA I seis Pee adeatvsnedtassnsacunden because xe 215 
SE SE MME oc Sen saves co yrokswvbasedeaveapiosstessdasesss 2 35 
ape sht obeteapeesonsensdbons cupenccesecacssneseoesansecconsesses 255 
295 
Half Oval and Half Round. 

EG CEE © Maisie uve uvresaa couessau dans ercavevecsvastavate 2 85 
io inch.. we? 45 
to ¥% inch.. 2 95 

askwiaioets ie, 25 
sannsusinasicwemandpensaeeseinets >). ~bovdveustcwereteviceutoe 475 


Heavy Band. 
to 6by % REE 5-2 Sac bnesiessevesecussuesessi 


to 1% by % and 5-16 inch. 
, to % by % and 5-16 inch... 











to % by XY and 5-16 inch............ccccceeeeseees 
Hoops. 

Bor So Me EB ee err ere 255 

5 BB es Fe CO Bes vnc ccuncccscartsnetubssccensavness 2 65 
Fe ek ae Cod wecuaceanebebnakeaseeiawakanieunes 275 
14, to2,N ees 8s 
1% 83,2 
14% to 2, No. 22 
15-16, rand 1\%, Nos. 5- 
E5720, T BMGT TIOR. 1G CO TGs, ccpesvecscesscccvesess 2 85 
ES-16, X GUNG 194, IOS. 19 GME Wi... ..cicosecccssvces 2 95 
15 16, 1and 1%, No 
15-16, 1 and 1%, No. 





. Nos ¥% tO. I6.. 























hy POO. FO BO Blinc ccossencascens 

%, Nos. 19 and 20.. 

%, No. 21 
%, NO. 22 
13-16, Nos ‘ 
13-16, Nos 2s 
13-16, Nos. 19 and 20... 35 
$3°1G, NG. Bi vscconcsaceee 45 
TAr9G, DOO BB ersiscesenscken 55 
¥%, Nos.13to15 25 
%, Nos. 16 to 18. 35 
ee) hs SO MOMNER Onn cs ynssuasaupeasanscvaanncavescoianeed 45 
Dy Se Eitevscee ses 55 
Oe Oe) Rees 65 
11-16, NOS. 13 tO I65....... 45 
EI-16, NOG. IO 10 Thissccceceses 55 
BRR PEM. NO AMES BO scacsceconanansnaicosscess<savguesvess 3 65 
Sey PUI Di nas xncasate-cinskunthneasabedhvenvchAeadapexsushnba 3 75 
11-16, No. 22 2 85 
S%, Nos. 123 to! 3 55 

g, Nos. 16 to 18 neseare ecscsesenccccceresessssesesnS 75 
54g, Nos BN NO agai ravacsaks<agunsnicsancindesscasvaeens 3 95 
4g, NO. 21 ae 4 05 
es ME AMEN i tcaccusacdunnsinsnscdeceanpaskaupmackantesdsakes sal 4 15 
a ws i ccbas cen cages mand uinentehaabpoenaousnankddunenwuseue 42 

Light Band. 

OG Ri AG 1 SIG BIN. vocccscvccencascscanescncsvcevesc 28 
EMG £0 6 Oe DIGK. SEWING TB oocnis cnccccncisvscecsscavcees , Be 
1 to 1% by &% to 3-16 in.......... Beaepenaacteseccaeses sia aa 
EEO FIG DY DOOR. FE GOO Bb vicsc scarce ccesevccnssccscane 2 45 
% and 13-16 by % to 3-16 in.............. Scheheenana 2 65 
% and 13-16 by Nos. 11 and 12 oh 3S 
Ve RG LI-1O WY FE CO BIG Ailaccesc: vecnsscesncccseonses 2 95 
4 GRO TI-16. DY INOG. 17 BNA 19. coe .csscsesesssccee 3 05 
PO MUNG 0-16 DY FE £0 F-16121. socscsensscscevcsccsecececeS, BS 

and 9-16 by Nos BING LAiysvscsae acaveecsseouh 3 30 
4 by % to 3-16 in....... eareee caaeeneeaseats 3 50 
ae WT NOON, FT TREE TB. gs ccucaccntcenptansveccuchcasascezes 3 60 

Wagon Box Iron. 
% inch, beveled edge, by Nos. 11 and 12...... 275 

inch, ” 13 and I14......3 05 
¥% inch, ee A as 11 and 12 3 05 
¥%, inch, - : 13 and 14. 3 25 

Sheet Iron. 
No 
No 
No 
No 
No 
No 
No 
Iron Boiler Plates. 

Tank, &% inchand heavier 
¢ No. 1, is - 
CH No.1 - “ 
CH Flange, “ ” 
Extra Flange, as 
Solid Fire Box, “ 





Steel Boiler 
Tank 


Plates—1-4 in. and Heavier. 






SSAA SRRAWOA) deaehk Ghanmnnanbense and iaanssuannaccaeds ed 255 
Shell....... 2 95 
a) ere 20 
Marine Flange .3 70 
RR Mog a ctannn icoeesduaxexsinaanosiaeiisainstvadsacienenaxstd 4 35 
Above includes plates 90 inches wide. 
OOS Oe EO ais sis csreccansveonsinaxscncs loc tb extra 
OB EO TOO O00. WAR vnccss ncnasessaccciscctinanl 26 “ 
SOO £0 104 890. SUEC. vnsccscciscaccossascsiance 1%c si 


104 to 116 in. wide.. .. Special 


American Cast Tool Steel, 






ROUND, SQUARE AND OCTAGON. cts. Ibs 
EEO DAM MOU on ccickccssccacscsscckssdeasensacinnes 09 
g16to¥%in * 
7-16 to % and 2 103 
MEG EC A I08. cos sa sddeasecessasaaniinckas onakd 
¥% to 11-16 and 4\%.... 10} 
NEN 0 Ree ane s IT 
Y to 9-32 and 6% to 7 in...... °F acel? 
MeMDIMON, ccccacsditaathbanphanesox ped casssenasansdibémansacbsoie nee 14 
Flats. 
cts. Ibs 
2 to 9-16 wide by 2 to % thickk...........ccoccccoccccoses ° 











TOBROO Wins csscrsennwscasvacecseseverses ave sndasasessobesnecgusen 16¢ 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, 


Steel Street Rails, Steel O 
Galvanized and Black 


Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Bessemer and O,. H. Steel. 





ct. ih 
BROT vc cenicsichistazsasareiceseusestl base price, 02% 
AM vainacadapcentauenevavbkases asst cascacdasés ‘a 02% 
gS oe : sd 03% 
Sleigh lo ee ’ 02% 
Toe Calk. ‘ én 03 
Cutter Shoes, tapered and burr. sy 03 

English Tool Steel. 


Hobson's “ Best ’’ 
 eharce ?? 


Burden Boiler Rivets. 
%, 4%, 11-16and % inches diameter............... 4 00 
Bridge \%, %, 11-16 and % inch diam............ 4 00 


SCRAP IRON AND OLD METAL. 


NET TONS 


























INO. TR. Ri WKOUSME SCEAD ii. ic cc ciesiecsecssces $17 50 
NO. I WIFOUGHt SCTAP....cccceeecerserrereeeseeeeees I5 50 
No. 1 Machine cast scrap. a 2a 
Stove Plate (free from burnt iron)........... 9 50 
GGERES BAT Ren cicsccesseccesecedsscovesscescensesseansccccscs 8 50 
Pipes and flues (Clean 12 75 
Tank iron = I2 50 
EIGOD GUNG DANG ITOM.....<...cccccensccesncssesecacses 9 50 
SMOCT IVOM 5 ..cc5sc0)025- . 500 
Iron axles..... 23 00 
Axle turnings ; I3 00 
Wrought turning free from cast). II 50 
TOV TATE UE PAL IATIOD. 0. 5-255. osscnsnsesusencesssserates II 00 
IE WOE EINIED 5, <5. cc cssyscnarnssnqavivgessracssbnsssnnseae 8 50 
Mallegble 160M...<....sases0<0s ‘> » 50 
Uncut wrought iron boilers.................06 10 00 
ERT BORIEE DIMCOS on 5 cv cccscesesctersscnsaanenassese IO 00 
Gross TONS 
COE SEER TE PBT ica voncacoucscnaaciepenssssusesscuracsens 22 00 
Old steel rails...... 17 00 
NNR CE ON NE vonage van ceca vnuenecadtenesacnsvesecaya 17 00 
Old copper vs i Ib 10 
No. 1 H. red Brass II 
Heavy yellow bras 8% 
Light yellow brass. 6 
Serap ZiRc.....<0 
Tea Lead.... 
REE IN sve nsgetnpacnneen nandkanas vhee<tcqnassonte 3% 


DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


101 St. Clair 
CLEVELAND, O. 


St., Rooms 20 to 22, 





TUTTLE, OGLEBAY & C0., 


Commission Dealers in 


Irom = Ores. 


FROM GOGEBIC AND MENOM- 
DISTRICTS, 
OHIO. 


MARQUETTE, 
INEE 
CLEVELAND, 


Pickands, Mather & Co., 
IRON ORE - - 


— AND— 

PIG IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 








J. H. OUTHWAITE. W. G. POLLOCK, 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


Trormn Ore. 


Perry-Payne B’ld’g, Cleveland, O. 


CONDIT, FULLER & 00, 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 











PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, L gy & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
TAS. PATTERSON, Sales Agent. 


. Williams, White 
& CO., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


== Punch and Shears, 


THE IMPROVED 


Justice Spring Hammer. 








JUSTICE HAMMER. 








$80 will buy the best band saw in the world. 

$500 will buy the best 7 ft. Band Mill in the 
world. 

$185 will buy our new patent band re-saw- 
ing machine. 

$100 will buy the best automatic rip-sawing 
machine. Weatherboarding attachment in- 
cluded, and one 12-inch rip saw. For further 
particulars address 


STANDARD MFC. CO., 


118-140 Main St., Edinburg, Ind. 


CLEVELAND DESK 60. 


W. MEASURE, Prop. 









ny 
a: 








——AND— 


Office Furniture. 


99 Ontario St. Telephone 2030. 


- Don’t be Deceived. 
ll neers The Cyclone. Steam Flue 
Cleaner is the only Cleaner 


; made giving steam a spiral 
motion the entire length of the tubes. 


CRESCENT MFG CO., Cleveland, 0. 
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MACHINERY SUPPLY MARKET. 








Anvils. 

BARGTI ORG iver sc nsseivescarscseonevivesssessvesouctegs “A Th 9@10 
Wi GZBts....rcorecsrccccsccsevscccccerscsseseccesveressesess B tho 
Bellows, 

— 9 ERE Bee's <viewseite sae 
Blacksmiths { Bullock’s.... dis 50&10 
PEO UICTS eee e: yiccencyuaes vaeseacveese waeees dis 40@40&10 
PEGG ons occosanccvsidcoesvsdeuchbinenins Veudeaves dis 40&10@s50 

Belting. 
Boston Belting Co’ s standard..... .dis 7o@70& 5 
CECYA.....05. dis 608 sG@eok10 
" i s: Pest. dis 55 
LOVER OPE KiB visas cspsecrcnev cect tedcagsaescsnsescs dis 45 


Cleveland Rubber Co. extra standard .dis 60&10 
Shultz Raw Hide Leather Belting, single, 


Standard, oak tanned $55 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 








Bh ,.FF GEC UC WE ovis senesced sosstacouecacvanssned dis 20 

Boston Blower Co............ ois 35 

SI NEO is sss sb scan vuvnen beeelncaoxe score suseuscebisan eed dis 35 

ivevecssousdunstohvevwdecstnewunbumbstnsuawiebouseeussld B Iho4%@10% 
Chalk. 

sg quhe pusmeeNenedEaseviacaesupemomieiies ciate 8 gross 50 















...'B Fross 12@12% dis 10 



















Chucks. 
Cushman’ s 4 Jaw Independent.. dis 40 
Combination.......... dis 40 
ie Geared Scroll.. dis 30 
2 Jaw Brass Workers. dis 25 
- i SE Ee ene dis 35 
Wescott’ s Scroll Combination. dis 30 
Independent............ dis 40 
= FACES Greet BIG oes cccscescccoseed dis 30 
Horton’s Universal & Ind.............ceceseeees dis 40 
National Combination...... dis 40 
Sweetland 5 sonaalea Reet scasedubeusssuaee dis 40 
Skinner ih eucdastes ai sactice weesvevel dis 40 
Ms Independent.... dis 40 
Almond Drill............. dis 25 
Morse BP oe «Gan IS 
3 re slab al (as welll dis 30 
Cutters and Reamers. 
IEG terns endvndecstwvasnee-scasaceucatandevoses dis 10@15 
Pratt & Whitney.. .dis 10@15 
SOUR MRIs vast asavacentshss datsctsesrausaessshaveseoeed dis 10@15 
Brown & Sharpe, Milling Cutters...........dis 15 
Gear Cuttere......ccccccccres dis 15 
Crowbars. 

CE BE asso occ ec cacectnavecensansseccisunavansecneued $B Ib 4 
FIOM CCCS) POLE B ii cacscssisacctotsisscseicavacnsen 2 th 3% 
Drill and Drill Stocks. 

URE RIN oo cccrais secvccsceqvasesbeedstaasaon est dis 50&10 

Morse Taper and Straight shank to 
RUIN cauctaaeunncauaensccecsuues eucartacsecssececabonsd dis 50&10 
Morse Taper and Straight shank Larger 
HRB TE TR coxa ccucndeteaceucovnxcsscsbauseuvaccnssaukarl dis 25 
TORECT  SeOEDs sc cciccacecncecsccascesvecieotenstcehaseer’ dis 25 
SUM REAMINE cscccnes ncsasusseonc opus svucceseucausacaraustl dis so&10 
MING cai ccavnssnxescacecsscecdsunceassecoustte dis 50&10 
DE AMOCT S THBCN. 00s ccssvecascisssesencescuanness dis 50&25 
BEBE i ora sax aca incdstnacessaveccareacsacd dis 50&10 
Emery. 
No. 4 to No. 54 to er, = F. 
150. gr , 
eee, WB Piscisscsesces 5 ¢ ihe 
% kegs # D......... ske 2%c 
4% kegs @ hb 5i4c 3 ¢ 
1olMcans,1ioincase 6 c 64%4c 5 <€ 
10} cans,lessthan 
5G: s,s cectncssasnesacees 10 ¢ Io ¢ 7c 
Emery Cloth and Paper. 

Barder, Adamson & Co.........00....00se000 dis 40@46 
Be RN ve cdnco act nsacd aonsnisnunncpensaescned dis 40@46 
Emery Wheels. 

TOE WOEE: .:c-ccndvecouesensabciearansessieontuersiesen td dis 50@60 
NOTtOMN’S....cccorcoecccres sovcccsscesse: svccccceoe cee dis 55@6o 
PUIG cacincncenseosncgenssavencocassaveuncnaeusenssencs dis 55@6o 
OEE Ra PE NE MORITA. dis 60 
Sterling... ccccceecrcccsecsersesssesssee ences skscsennpecl eGo 
WECM TE iC insccsnecransecscarsss dis 15(@20 
Cella IGiG <......0005: sah eepuacaavebeeeunannacaathia enced dis 10 
WOrtHa mM PtOns.....crcccccoccccccorcesesccesccccssesvencess dis 55 
OME cacbeacoxs reassess dis 65@70 
MNOS, n ss acansnsaciscaunsne caieseaassdasneanstensahii’ dis 60 
Files. 

Nicholson....... dis 60& 10@60& 10& 10 

I 5 Sir cosas suite pnve sknanet Seeusohiees<andiiunes dis 25 
Kearney & Foot...........0000 dis 60& 10@60& 10& 10 
Black Diamond................. dis 60& 10@60& 10& 10 
BUCGBES os csccscssscens dis 65@70 
Disston’s.... dis 65@70 
WRT ves 5 vinscce cco sccdcucscsncscescencesessossseesteceans dis 70 
PME ono. ions pecs g cami ghans dup ababtdgseaeashiseeadh ans dis 25 
i a ees ..dis 30 
Reynolds Bros.’ Hand Cut........ccssesseseeees dis 50 

Hammers, 

A RR errs sane sn AS a Ean aR PO EE dis 40 
Atha see List, Tati. 16) TBO oicsecaeccescsccsossesnns dis 50 


Heavy hammers and sledges under 5 Ibs. 15c 
over 5 Ibs 14¢c, new list. 
Jack Screws, 
TitiesGile BOlt Cee TBE i csccccsassscseexanataccsccansad dis 70 
Nuts and Washers. 
Size of bolt inches % 5-16 % % % % I 
SQUATE....cccccerercerree 8 7 5%4% 4 3% 3% 
Hexagon . a 15% 11% 8% 6 s% 5% 5 
Washers ........ , 4% 4 


Me 
In lots less ‘ian 100 othe, Bt Ah c.,11b | 


boxes add rc to list. 
Nails (wire.) 
Toist July 14, 1687... .rcccrorccccssossscseoscssses dis 70 &10 
Standard Penny Nails, A keg card rate 
OO Te ss cencicskcas $2.30 
} Less than car lots$2.40 
Oilers. 
Aa DU a. |. cs cadennansahunbacabacuscehonsbanind dis 
PORE BE COREE vncciccsncescsssessscsssnconsssass dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 
NO. 3, $4.40 PB GOS.....ccrcccccresccscees dis 10o@10&10 
Packing, Steam. 
iat te Oba C6. cc cacsccakeaxssonasaapesiaoddccans 
American Packing Hemp : 
Russia Packing 
Italian Packing 
Plumbago Piston 
Morrison’s “..... 
Square Flax “ _..... connanas 
I ons cnaabananhsedesdeba 
Excelsior Rubber. .......... cscrcccccerscserensees 


"| FOOT or POWEP diesem 





Picks. 


Railroads, AE MOD Aves rvvcvetesstiviecsundtes $12 dis 60 
6 to 7 Ibs... 





Pulleys. 
Iron Pulleys, Walker List 
BECGATE PUllE YS. <cscicciscccvevses 
Split Wood Pulleys 





Rivets. 
Iron, Thousand, list November 17, 


évivusenenaeslagssddipedel Eh eebescacscosdgiceseapinthesssa Vinwed dis 50 

Iron, Ordinary, Cooper's Block and Carriage 

RADE INOWRNIOET, 07.4 ccs esissceons ascnseeasmsaadaveens dis 50 

SOE sens socsiuistsorssbeies mu renserassteiaee dis 50@s0&10 
Rope. 

Manilla, % inch and Ovef.........se1:seeeeees $8 ish 
Sisal, 44 inch and OVE ......0.cccccesccsscsscees 8 13% 
Sand Paper. 

BB Dic MG i isas idan tceiienieescvcssdede brea dis 40@40& 10 






...dis 40@40&10 


New England Flint. dis 40@40& 10 


BALUOM’ B: GOLBOG iio ops cctarvectersceccsecoteepenessd is 25 
Saws. 

Disston’ BED seicbcsautsedecisevnnvoemrenaureans dis 45 
a dis 20 
es PEE CIAL ciatustincsncctsydasciecseeecnsehveusionral Net 
Hack WY EO aes vi cess savconencbcestacabenevcnsorsed dis 20 
“  Eureka.. dis 20 
. PEL). Cereee ean dis 20 
Saw Swages Disston’s ..dis 20 
Atkins’ CoeunI SY BRON. cctvesccrcactancisetrecwnes dis 50 
Mill, Mulay and Drag Saws..dis 40&10 
- Wi0d SaWaiecss.ctikcas doentns dis 40&10 

" Silver Steel Diamond 
- Cross-cut SawS............6. dis 70c per ft 


Dexter Cross-cuts... 


..dis 50c 
Diamond ‘“ 


dis 30c ‘“‘ 


























ee Tuttle Tooth Cross-cuts..dis 25c ‘‘ 

53 One-man Cross-cuts......... dis 32c ‘“‘ 
INO) 1° HERMGICS....0cec5s.00005 dis 4 per pair 
No. 6 1. 9 ekeeahanss dis 16c 
EEECEISIO’ BAW TOG vsccsanccascecsess cereal $6 per doz 
Perfection RS i apameyunkvegeeentalcenee $15 

Screws. 

Wood Screws—List Jan 27, 1889. 
NE RON SEO 55. ea'scecosscccscusesansncoansetnencared dis 50 
NE OIE: BOOUE oi nscecsesccsiiccaneaauscabivdswece dis 40 
yO ere er dis 45 
Round head brass dis 35 
Square Cap............. dis 65 
Hexagon Cap... dis 60 
a Sab: GR) Aaa ee dis 70 
Machine, flat head, iron...... dis 55 
Machine, round head, irom...................000 dis 50 

Bench and hand— 

MR OO CGI oak cece insdosikssiecsvcces dis 75@75&10 
Coach, patent gimlet point...............0....+. dis 75 
Shovels and Spades. 

Ames’ list November 1, 1885........cssseccssesees dis 20 
| EE SS | CREO -.dis 5.25 
Hussey & Binns, railroad.............cscse0e dis 8.90 
Taps. 

Cards, Hand and Nut to 2in..........dis 50 

Carpenters’ 4 se ae ada is 
Morse oe ae “ce s 
Pratt & Whitney a: ae - 
Machine Screw Taps dis 55 
Pipe Taps to 2% in...... s 


Stay Bolt Taps........... 
Stove Bolt Taps.. 
PE EIN, « «ahs 00sces.ennsuntubackecaiastuavisbexeanies 











Twine. ae. B. 
No. 12, Flax Twine, 4% and ¥%Ib Baie... seemoae 
No. 7 sa - Yand % ‘«  ..18e@28e 
No. 36 = Yy and &% ~ -16¢@27¢ 
2- Piy ‘Hemp, & &% Ib Balls | (Spring Twine 11%c 
3-Ply ‘ Tee ENE 205 aun srictx seansdansssnes 12@12ke 
3-Ply ‘‘ 1% i) Balls.. es m@uke 
Cotton Wrapping, 5 Balls to i cosmetsane 15@16c 
Vises. 
NE eo ccsuevaniscaupandensebagnaieamaceing dis 60 
Parker’s... i 
Prentiss... 
Stephen's. 


PRG TOEE OC oncennsctadessccaexsses 


PREECE ie ths sscnneseserseccanahaxssxecayessacchaenten dis 40 
Merrill’s......< dis 10@15 
FEW GT Goons gues anenrdeneses \oncunsnonvensessrncesecensssenad dis 30 
Maneer’s machi nist.........0......cccsesseoses dis so&10 


New List, Jan. 18, 1884 
BCGG6 BAG CODEN onic <cssnscasscsapesesine sancers dis 20@25 
Bright and annealed, Nos. 0@18...dis 70&10@75 
= ag Nos. 19@26..dis 75(@75& 5 
as as Nos. 27(@36..dis 75&10& 5 
Coppered Nos. o to 18, market list dis 70@70& 5 
Galvanized Nos. o to 18 ; dis 65&5 
Tinned market Nos. 0 to 18............. ...... dis 67% 
ee BERN n cccstanuenvasesoeons veces Gis 50 
Tinned Broom Wire. ; "70&5@7 o& 10 
Annealed Fence, Nos. Sand. “S 
Annealed Grape, Nos. 10 to 14 
Stub’s Steel Wire regular............ 








Wrenches. 








Coe’s genuine, cash in ten days............... dis 50 
GlvOTd StOMAAT sss eccescescccsseces ; aieniaee 

POPPA CULE TEEN vec c nas ackss-oncsnencuesecasbacoenneseas 
BRCCHATIOW coc scnigassssuarstescccrsenccsans dis 55&10,& 3 
Bemis & Call’s Combination ..............0008 dis 35 
Donohue’s E ngineers sGuehksemencssunnsseeis dis 20&10 
Lamson & Se ssions Enginee ON. uescaapengend dis 60 
Billings & Speucer’s Drop Forged.......... dis 10 
William's - et” savewskead dis 10 
Alligator Me  sekeansee dis 40 


| Sebastian, May & Co.’s 


Improved Screw- 
Cutting 







‘ 


LATHES 







Catalogue of Lathes, Drill 
Presses & Machinists’ Tools 
ind Supplies mailed on ap 
plication. Lathes on Trial. 
164 W. Second St., 
CINCINNATI, 0. 
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Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band: Frict.on 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 


(Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 
Automatic or Slide Valve Steam Engines, Sheaves. 

Cages, Buckets, Etc. 
134 N. Main St., AKRON, OHIO. 


“SPECIAL STAMPERS OF SHEET METALS. ” 


We do Stamping and Pressing of Sheet Metals forall 
Classes of Work. Also Tinning, Galvanizing and 
Japanning. Also sole manufacturers of 


Seamless Steel Buckets. 
Ask your dealer for the Avery Patent Seamless Stee’ 
Elev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co 
Cleveland. S.A. 


H. W. Caldwell, 131 W. Washington st., Chicago, I11., 
General Agent. . 


" IMPROVED 


‘Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 





8aSend for Catalogue D. 











Indorsed by Leading Engine Builders. 


Manufactured under strong patents, 
| lidity of which is acknowledged. 

For Illustrated Pamphlet and Price List fully 
describing above, address 


UNIQUE LUBRICATOR CoO., 
Mansfield, Ohio. 


Active Agents Wanted. Special inducements 
offered Dealers and Jobbers. 





the va- 





Lubricator for | 
Traction, Portable 
and all other small | 
engines, pumps, &c. | 
Single Connection. | 


Lubricator for Station- 
ary Engines: 
Double Connection. 





THIS SPACE IS TAKEN BY 


Smarr & Sx... 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILKE, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





CLEVELAND FOUNDRY. 
Castingses 


For Machinery and Rolling Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles = 


Chilled Faced R. R. Frogs 
ST. RAILROAD TURNOUTS. 
Nos. 9, 11 and 13 








FROM 1-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 


Stronger and more durable than iron forgings in any 


: 
Winter Street. j BOWLER & CO. 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


| UTE E L this steel now running prove this 
Crossheads, Rockers, Piston-Heads, etc., for Locomo 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 
Gneogter Steel Castings Co., , 
WORK FFI 
CHESTER, PA. +407 LIBRARY ST. PHILADELPHIA, PA 


- LAWSING IMPROVED TRUCK. 
























Made by Lansing Wheelbarrow Co., Lansing, Mich. 


a@ Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks, 
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HARDWARE MARKET. 


Augers and Bits. 


OMMON AUKETS ANA DIS......-cccereeeeeee veers dis 70 
WN Bis nircttadedeneweunddeoncneanes sttesbancceiveveoed dis 60&5 
Cook's Douglass Mfg. CO...........ccseeeeenees dis 55 
Russell Jennings’ augers RS eee dis 25 


Expansive Bits, Clark’s small, ya 











BE, BiB cosnsevecssonsevnes dis 35@35&5 
Hollow Augers, Ives dis 25&10 
Hollow Augers t. 8 

so Dns cin vecerians renaxipsotecespeanlaneiasvienl dis 40&10 
Hollow Augers, Stearns’ Adjust. ¥, 

CAO, , Bi ceicnatesscaortetinetcupsvdevousesensinens dis 20&10 
Gimlet bits, common.......... per gross $2 75@3 25 
Standard Bit Stock Drills............... dis 10&5 
Bhitn AUKETS...cceccrreseccccccceseed dis 1s&10@ 1s& 108s 

Axes. 
Makers’ and vate Brands— 
First quality... ues ... Pdox. $6 00@6 50 
MIE Ts cc ncserensveoeecesscosscapecnses-sneutil haemo 45 5 9G 75 75 
Full polished... cepeesoone, secs 

“Bolts. 
Cast iron barrel bolts.................0+ dis 70@70& 10 
Cast iron shutter bolts, etc...........dis 7o@70&10 
Cast iron chain bolts.. seseres coseeeee GS 65810 
Ives’ patent door ii ictahsiss worse esata dis 60 
Wrought iron barrel bolts............ dis 70@70& 10 
Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bolts......... ..........64 dis 60&10 

Sargent’s list 

Carriage, common, new list ............... dis 75&10 
Tire, common, new liSt..........c..cccseeeeeeees dis 70 
Carriage and tire, Philadelphia pat- _— 

I sidais sap onevedecvosnqeconosdscsnysposwsteonkaccond dis 75&10 
Stove bolts.. acess 
Plow bolts.. 

Machine.......... 

TRGB ocicdcdscdcncdsovesis stececsesttvotorecseibed 

Wrought brass........... ..dis 70@70&10 

Cast brass, loose joint..........2. .cscsssees dis 334&10 

Cast Iron— 

Fast joint, narrow..........-...-. dis 50& 10& 5@60&5 

Fast joint, broad............+.000 dis nary toe ed 

LOOSE JOINL.......cccsereeeeeserereeeeeeeenenes dis 70&10@75 

EGOOS TOINE, 1B e...:secccesrceccesscosvsceses dis 70&10@75 

Loose joint, jap. with acorns......... dis 70&10@75 

Loose pin ACOTMS....0ssseeeeeesseseeeeeeees dis 70&10@75 
+ dis 708&10@75 


Wrought, fast joint, narrow......... dis 70&10@75 
Wrought, fast joint, broad............ is 70&10@75 
Wrought, loose joint, anaes. ecvenseed dis 70&10@75 


Regular inside blind 





Light inside blind........... dis 70&10@75 
ERO TAT 6s cesccvesvecncecteses dis 70&10@75 
Light Peek WEIR ens sticanceceesenticonsenanae dis 70&10@75 


Chains. 


Trace, 6%-10-2........ ® pair 1.03 

Trace, 644-10-3........ ® pair .92 > 50&10@50& 10&5 
Trace, F-IOB. ccccecsees ® pair 1.11 

German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis at 
Galvanized Pump Chain BBs 

ack Chain, Iron...............ss00 és 5 
ack Chain, Ea cnceceessececevscoessarend dis 70@70&5 





Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 


I. J. White....cccccrsroceceeseeceeee coneeees dis 3085 
Tanuged Firmers................cceeesseeseeseeees dis 40&10 
Cutlery. 

Table. .....ccccsccccccccessrrccesceccccscoscccssooncccoosscoccoses net 
Bixcelsior POcket..........cccccccscccsccccccccsccsscscsess net 
Gimlets. 

Bail Od BiiKel...00..cccccecses ceseessoases dis 50&10&5 
Double CUE, TOW TBE cncseccecceccvessscoscass ss teees dis 25 
SEH ae"* 1100 oan seenncosconsnens % gross $12, dis 25@25&5 
Hangers. 

Barn door, old patterns........... dis 10& 10@70 
Climax, (Anti-Friction)............ ccc. cesses dis 70 





Terry’s Patent......... 5 in., $12; 4in., oe 50&5 





PATAQON...cccrcccerecserssecsceccessececscescveesesers is 408&10 
PRATT Goce ccencnceccssccavesssesscssosobecsses dis 30@30&10 
oe se — 

No, 10 
Ausable, #P.. 33 pA Po Bs = dis sph so@egh raite 
Putnam, #D. EB 19 BO BE BB s.0ccccrrscccccnscepsense dis 15 
FRERER. 20. coccccccccccces sescooscsescces dis 25&10@25& 10&10 
Horse Shoes. 

Burden, at fACtOTY....corcrscccccescoes cccces ®B keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 

FACCOTY. «200000000. cccrorcresescooceseesescsceceses #® keg $4 00 
Mule Shoes, at factOry..........ccceeeeees #® keg $5 00 

Knobs. 

Carriage, japanned........... ® gross 80c dis 60&10 
Base, rubber tip........cccccccccrsrserseeeers dis 70&10&5 
Hemacite door nobs, new list.....dis 40&10@50 
DOT MiMETAl......ccecee coccccscrsccocececcoss dis 65c@68c 
Door Por. japanmed..........ssceeeeseeees dis 75c@78c 
Door Por. nickle..........00« ....$2 00@2 25 
Door Por. plated.........cccccorcresscerereees $2 00@2 25 


Locks, Bolts, Etc. 
P. & F. Corbear, Locks and Bronze Goods. 


Door locks, knobs and latches................. dis 60 
MACUtCHEONS BOE BOVO srcccsccccvesccccesccvesevcess dis 60 
Padlocks and padlock keyS...........++++0++ dis 66% 


Bell pulls, mineral, porcelain and Leder” .dis 60 






Bell pulls, genuine bronze.. dis 60&10 
Lever bell pulls, genuine bronze.. a dis 60& 10 
Butts’, genuine bDronze.......cecceeee dis 60&10 
Butts’ bronze plated..........cscsceeseeeseees dis 60&10 
Store door locks and latches............... dis 60&10 
BESTE GOOT DODGIEG isicrsccocncascsvscsscccaseses dis 60&10 
Shutter hinges& flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. dis 70 
Flush bolts, genuine SEI ie dis 70 
Shutter knobs. genuine bronze............... dis 50 
Shutter bars, genuine bronze..............000+ dis 60 
Sash lifts, genuine bronze............ccceeeeeee dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze...............+-...dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
Bare GOOS LOCKS ....16.-cccsersesvercsscsssesevocaces dis 33% 
Plumbs and Levels. 
Standard list...............ccee dis 70&10@70& 10& 10 
Pocket levels.... dis 70&10@70& 1o& 10 
Davis’ inclinometers..... 0... ...scsseseeeees dis 10&10 
Pumps. 
Cistern, best makers.................... dis ee od 


Pitcher ‘spout, best makers.dis 60&10@60&1 
Piteher spout cheaper goods dis yo&s@70& 10&« 





Pokes, Animal, 
BONS ET. Degrvedesuscnctecssinoseccessatied 
Bishop’s O K......... 
Bishop's Pioneer 
Bishop’s American 





RN, CI svi cctiaviivwtsonmavieseonuneesnesooseemaanennel dis 65 
PRN iicsscnsovescsuuisehenendsenvevens nerds dis 70@70&5 
Razors. 

Bo eae, Bh ORTOG ABO OB ao icccveceies seceszevevinnsoied dis 20 
Wostenholme & Butcher............. $1004 - .dis 10 
PRA HOG ies dssttienccensitmsnciacnsind dis $9 50 net 
Scales. 

Hatch, Counter, No. 171............ss00++ ® doz $21 00 
Hatch, Tea, No. 161 me 7 00 
Chatillon’s Grocers is 50 
Family Turnbulls...............sseccesss dis 30@30&10 

Scale Beams, List of January 
SR Cis tvcsstdsiniioniensscanens dis 50& 10@50& 10&4 


Screw Drivers. 


Stanley R. & IL. Co.’s Varnished 


Ee See a ee dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables...............8 


Squares. 


doz $18 dis 25 


Steel and iron 
Nickel plated...... 
Disston’s try squa 








Winterbottom’s try and miter...........di 
Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks "all 


OS aa ey dis 80@80&5 
Steel carpet tacks all kinds............ dis 80@80&5 
Swedes iron carpet tacks, all 






dis 75&10@75&10&5 
Tinned Swedes iron tacks..dis 75&10@75&10&5 


Tinned Swedes iron Up- 

holsterers’ tacks............. dis 758&10@75& 1085 
American iron cut tacks.............. $ 75@75&10 
COROT CCIE os ccci<sctstvesinisnvesevetcconsseal dis 50& 10 


Copper finishing and vom” _— Soaked dis so&I0 


Cigar box mails.......eees is 50&10@s0&10&5 
Finishing nails................. dis 70& 10@70& 10& 10 
Hungarian nails and 

miners’ tacks............cc00e0 dis 70&10@70& 10& 10 
Gimp and lace, tacks vaaeeanceins dis 75&10@75&10&5 


tinned.dis 75&10@75& 10&5 
Trunk and clout nails....... dis 70&10@70& 10& 10 
Tinned trunk&clout nails.dis 7o&10@70&10&10 
Basket mails..........s00sssee0 dis 70&10@70& 10& 10 








Hartman s Patoal lite Siping Winton Blind 


is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 
Not Complicated. 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar- Proof 
Lock, free of 
charge. This 
’ is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
haps life also, 
and the only 
blind that 
gives entire 
satisfaction. 
Thousands 
are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, “s,39.28e"55*” 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 














GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O 


A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


T. E. WOLCOTT, Special Agt., Akron. O. 
AUST & CLARK 
(om PS E PROPR bent 


LECT ROTYPE 





eed NCRAVING CO. 








Huntington Sz, Lunt, ; 


QUICK RETURN 
Drill Presses, 


SPEED} LATHES, AND 
CRAB,WINCHES. 











Send for Circular and Price 
List. 


13 Champlain Street, 


‘CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., ’ 


MANUFACTURERS OF THE ies 
Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 5 
Coal, Mining and?Quarry 

CARS. 
THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 

















Seg 


SOT OR 


er Ste 





&@Send for Descriptive Circular and Price List. WOOSTER, OHIO. 









































THE W. BINGHAM HARDWARE (CO., : 
146, 148 AND 150 WATER STREET, : 
CLEVELAND, OHIO. Ns 
HARDWARE, IRON, NAILS AND METALS | 
j j 
OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 
WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
MALLEABLE AND CAST GAS AND WATER FITTINGS. 
Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 
STUBS, GROBET & ROTHERY FILES, ETc., ETC 
THE STRONGEST AND BEST SIFTER IN THE WORLD. A 
Made of Sheet Metal. 
Sifts perfectly clean, no ; 
ashes accumulating i 
the center. Write to 
your nearest jobber for 4 
prices. | 
MANUFACTURED BY 
LOCK MAVEN SIFTER CO.. cask aces. Pa. 
Patent Wrought Iron Shear and Punch Combined, 
For Cutting and Punching Iron and : 
Plow Steel. ‘ 
gaa This Machine will cut 4 x 5 Flat Iron and 
1'g¢ Round or Square, and Punch % 
hole through % Iron. : 
—MANUFACTURED BY— ' 


THE 


Cleveland Hardware Co.. 
CLEVELAND, OHIO. 



































, Hulet, Holmes & Co. 
a MANUFACTURERS OF THE 
{ CELEBRATED 
9 a s 
-t1/ Eclipse Folding Clothes Bars, F 
i The latest and best Clothes Bars on the market. Also manufacturers of 











— Pick Handles from Second Growth Hickory. These Pick Handles are 
rH made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
HULET, HOLMES & CO 





lar and price list. 





BEREA Ox10, 
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lease of the new building at Laight and Canal 
sts., and shall take possession about April 1. 
Our new quarters contain about 45,000 square 
feet of floor room, and has light on three 
sides. We therefore shall have increased 
facilities for manufacturing and executing 
any orders that we may be favored with. Our 
plant will be a modern one, and all necessary 
tools for the proper and expeditious finishin 
of work will be introduced as fast as requir 


E.E. GARVIN &CO., Laight & Canal Sts., New York 





ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 

A. W. BISHOP, Berea, O. 


ee WELLINGTON 


| Belt Holder. 


Recently Improved. 











BETTER THAN 
PULLEYS. 


LOOSE 


Shifts 


Belt from Driving 
Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. Simple, cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 





SEND FOR CIRCULAR OF THE 


“EAS T'1.A Fs E:”’ 


Metallic Shingles and Siding ! 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 


i) 
© 2 





Se KH MRRAMMRANNN TUS ARFO 


manuractureD BY W, J, BURTON & CO., 


SUCCESSORS TO 
THE DETROIT METALLIC SHINGLE CO., Cor. State and Park Place, Detroit, Mich. 


STEAM PIPE AND BOILER COVERINGS, 


Asbestos Cements, 


ij MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 


JOHN A. McCONNELL & CO. 


69 Water Street, PITTSBURGB, Pa. 


. JOHN ADT & SON, 


Builders of Machinery for Hardware Manufacture. 














The above cut represents Reed’s Cele- 
brated Sectional Covering. 


Mention this paper. 





NEW HAVEN, 
CONN. 


S 









Automatic Wire Straightening and Cutting Machines, 


Butt Milling Machinery, Butt Drilling Machinery, 
Riveting Machines, Butt and Hinge Pin Ma- 
chinery, Drilling and Countersinking 
Machines, Foot Presses, Etc. 


THE - ARMSTRONG - PURIFIER, 


~ -_ —WITH—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 


Cutting Machine 


Wire Straighte 








A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address 


Armstrong Bros., 
SPRINGFIELD, OHIO. 





1 UNIVERSAL RADIAL 


‘RADIAL DRILLING MACHINES 


==. THREE DESIGNS. SIX SIZES. 
EMBODY ALL DESIRABLE FEATURES 


PRICES $450°& UPWARD 
,gor UNIVERSAL RADIAL DRILL C0 


CINCINNATI. ©. 


= (i 
{= 


| = 
ean are 


Cdl 


- .4 





Steam Jet Pumps, - 
Automatic Injectors, - 
High Lifting Injectors, ** $6.00 up. 
Shafting, Hangers,- - ‘* $1.00 up. 
COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


From $4.00 up. 
** $5.00 up. 





IRON CLAD PAINT CO. ron ciaaPaintco. 


Factory, 75 & 77 Central Way. 
CLEVELAND, 


Sec. & Treas., No. 3 Case Build’g, 
OHIO. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wim. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 


est Paint made. 


FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALL 





MeClure & Sehuler, 
ENGINEERS & CONTRACTORS. 
Bissell Block, 


PITTSBURGH, PA. 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 


Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Ksti- 
mates for the con 
struction of Blast 
Furnace Work and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 

8@We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 


VICTOR COLLIAU, 


Sole Manufacturer 











OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, 0., 
Sole Manufacturers of the 


MeMyler Patent 


| REVOLVING 
i STEAM 


c, Derrick. 


Avi GA 


Myo. CO 















Also general Hoist- 
ing and Convey- 
ing Machinery, 
Ore & Coal Buck- 
ets & Dump Cars. 


INDUSTRY FILE WORKS, ppcecoteeces 
A. & H. Gough, Props., am 


Manufacturers of 


Files? Rasps, Gogae 


Equal to the Best English 
File. 
OLD FILES RE-CUT. 


All Kinds of Job Grinding. 
OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, O. 


C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers, 
etc. Lathes on trial 
= Oe Lathes on payment. 
Send for catalogve of Outfits for Amateurs or 
artisans. Address H.L. SHEPARD, Agt., 





mn 
< 
s 


| 


can’ 
d1HO'O 








ap Lathe, $1.25 











COLUMBIA INJECTOR CO, CLEVELAND, 0. 


frade Mark Patented. THE RAILROADS 


124 Bact Se ond &t..Cincinnati, O 














16 


Classified List of Advertisers. 


The star indicates that the adv. appears 
alternate weeks ; the dagger (ft) once a month; 
the double dagger ({) irregularly. 


PAGE. 
Animal Pokes 
A. W. Bishop, Beree, Oni.6csccsccccdccesersccccsnce 15 
Plowers 
Buffalo Forge Co., Buffalo, N. Y............... 11 


Boring Machines— 
J. H. Osborne & Co., Union City, Ind..... 10 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland ............ 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
REGIE... conaniscencete cnnssarccennieanisccndinterecducovceowen 16 

tSeaton Mfg. Co., Cleveland..............sccssese 10 
Brick and Tile Machines— 

*Stevenson & Co., Wellsville, O. ..........cc00+ 10 
Beltings— 

Parkin & Bosworth, Cleveland.............ss00« 20 
Belt Holders— 

*w. R. Santley & Co., Wellington, O........ 12 


Boilers and Boiler Attachments— 


J.C. McNeil & Co., Akron, O.........sseseeeeee 
Enterprise Boiler Co., Youngstown, O..... 
*John T. Caulfield, Richmond, Ind............ 
Unique Lubricator Co., Mansfield, O....... 
Columbia Injector Co., Cleveland......... eve 
Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co., Detroit, Mich...... 16 
Wm. B. Poliock & Co., Youngstown, O..... 18 
Alliance Steam Boiler Works, Alliance, O 16 
H. T. Sackett & Co., Fond du Lac, Wis..... 11 


Bolt Cutters— 
H. B. Brown & Co., East Hampton, Ct...... 17 





Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 14 
Coal and Coke— 

og & re’ Coal Co., Cleve- 

ee Saemmareeenn TR 

Coal eves 

Lock Haven Sifter Co., Lock Haven, Pa... 14 


~ 


Cranes and Derricks— 
McMyler Manufacturing Co., <nee... 35 


Wm. Tod & Co., Youngstown, - 
Harmar Foundry & Machine Co., Har- 
BMAT, O...cccccccccccccccrcccccccccnccesccegooececccsscovess 18 

Car Wheels— 

Bowler & Co., Cleveland........... secccores csccccces 13 
Chemical Laboratory— 

J. F. Elsom, New Albany, Ind..........:0.s0e00 1I 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O......ecceeceeeee 14 


Damper Regulators— 

*Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 

Avery Stamping Co., Cleveland........ einen 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 15 
*K, A. Schumacher, Cincinnati, O............. 16 
Huntington & Lunt, Cleveland ee 

*I, ve: Davis & Co., Cincinnati, O 








W. F. & John Barnes’ Co., Rockford, Ills.. 18 
Drop Prenes— 

Williams, White & Co., Moline, Ill............ 12 
Engineers and Contractors— 

K. H. Jones & Co., PING ccrssexi ves svaccennsens 18 

Jas. P. Witherow, Pittsburgh, Pa..... 0 

Ureclure & Schuler, Pittsburgh, Pa............ 15 
Elevators— 

L. S. Graves & Co., Rochester, N. Y.. “eo 

Houghton Foundry & Machine Co. * 

2 a 6 ee FEN ERs PR a en he II 

Explosives— 

Hercules Powder Co., Cleveland....cccssse0 19 
Electric Lighting Apparatus— 

Brush Electric Co., Cleveland.............cccsses 10 
Elevator Buckets. 

Avery Stamping Co., Cleveland................ 13 
Emery Wheel Dressers— 

Re a a oP} OT, 18 


Emery Wheel Machinery— 
J. Wendell Cole, M. K., Columbus, O., or 
Chicago, Ill 
W. F. & John Barnes’ Co., Rockford, I11... 18 
Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
RuNRORIND ors ns occ coats oauechdasaucasuacunansaneaniaanaa 
Murray & Heiss, Cleveland I 
Union Electrotype Foundry, Cleveland.... 16 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, C Canton, Dincscocess 
Aetna Machine Co., Warren, O..... 
Wm. Tod & Co., Youngstown, Ox. ne 
i. B. Jones &@ Co,, Clevelana.......sscccccccesee 
*Columbus Machine Co., Columbus, O 
*Chandler & TaylorCo., indianapolis, | Ind. 15 
Buckeye Engine Co., Salem, o:. 
The Westinghouse ’Machine Co., 
MOMMIES Mo srcconksantnevsasdiansaccesancassacansaccnaces 
Geo. Worthington Co., Cleveland. 
Cleveland & Hardwick,Erie, Pa................ 


Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 











Pa. and Chicago, II1l............00005 peanedSesehansnne 18 
Van Duzen Gas Engine Co., Cincinnati, 
icniadacadnncaccaiadoncstebarnatucthde seamkabakbunecakinueassé 18 


Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 16 


*Curtis Regulator Co., Boston, Mass......... 19 
Ejectors— 

James Jenks, Detroit, Michi......cccccccosssscsses 16 
Files, Makers of— 

Reynolds Bros., Columbus, O..........66 c.se0 20 





A. & H. Gough, Cleveland 
Forges— 

Buffalo Forge Co., Buffalo, N. Y............... 

Cleveland City Forge & Iron Co., Cleveland i. 


15 
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Fiue Cleaners— 


Crescent Manufacturing Co., Cleveland..... 1: 
Foundries— 


Bowler & Co., Cleveland...................0..- 13 & 16 
Taylor & Boggis Foundry, Co., Cleveland 16 
ee 2 ee en ae 6 


Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 





MPUEIEDL. Sc ve sonar cvertsvscerscensescvasacseeseve> 20 
Laidlaw & Dunn Co., Cincinnati, O.. 18 
Armstrong Bros., Springfield, 0... sae 
E. H. Jones & Co., Cieveland...............ss00 o 38 
For Salie— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich.............. eccceee IS 


Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 19 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ 10 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 
Hardware— 

W. Bingham Hardware Co., Cleveland..16 & 14 

Eberhard Manufacturing Co., Cleveland... 16 


Geo. Worthington Co., Cleveland 
Bronson Supply Co., Cleveland................. 


Heating Furnaces— 

Beecher Furnace Co., Cleveland..........0...... II 
Hydraulic Jacks— 

Philip S. Justice & Co., Philadelphia, Pa.. 11 
Iron and Steel Rooting— 





Sykes Iron Roofing Co., Niles, O............... I 
Cambridge Iron Roofing Co., Py 
CI od iste saeiietebetnrs neds div caiesameeniotesoovecis I 
Garry Iron Roofing Co., Serene - as 
Standard Iron Co., Bridgeport, O kobineesbecvess “ 





Cincinnati Corrugating Co., Cincinnati, oO. 
Kanneberg Roofing Co., Canton, Dimesccreons > 
W. J. Burton & Co., Detroit, Mich............ 15 
Thompson Manufacturing Co. erga. 19 
W. G. Hyndman & Co., Cincinnati, O... 
Scott & Co., Cincinnati, De cccsetonevesecsevntonecs 
*Canton Steel Roofing Co., Canton, O 
*Merchant & Co., Chicago, I1..........ccoccccses 
Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind.........00...... 12 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 12 
Tuttle, Oglebay & Co., Cleveland....... 

J. H. Outhwaite & Co., Cleveland..... 
Condit, Fuller & Co., Cleveland, O 
Pickands, Mather & Co., Cleveland....16 & 12 








Hussey & Pomeroy, Cleveland......... .....s008 I2 
Iron Planers— 

Smith & Silk, Cincinnati O........... mneminecenes 13 
Lath Mills— 

B. Be OUR, Cie, TH. Wiss ks sccccasanessocccnses = Yj 
Lumber— 

Martin & Barris, Cleveland................. cocoons 16 
Lathes— 


Muller Machine Co., Cincinnati, O.... 

Sebastian, May & Co., Cincinnati, O.. 

H. L. Shepard, Cincinnati, O............. oe 

*Lodge, Davis & Co., Cincinnati, O........... 
Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 20 
Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. 10 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 

MINI 0 >. sc cachenasenucontepideabvansmbunancenaiann eccecee 33 

Machinery—(General) 

*Columbus Machine Co., Columbus, O 

Morgan Machine Co., Cleveland Seneskvenascase 
Machinery (Foot Powe: 

W. F. & John Barnes’ Co., Rockford, Il... 18 
Machine Shops— 


Webster, Camp, & Lane Machine Co., 
MUCINNON. OD. 5 <p gunevssanentnneesenaransonscacoosacasinions 16 








Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland 
E. E. Garvin & Co., New York 

Office Furniture— 








Burgess Bros, Cleveland....... coerce 17 

Cleveland Desk Co., Cleveland................... 12 
Patents— 

Osborne & Co., Cleveland........cccccoosscree sesso 16 

E. H. Bates, Washington, D. C.................. 11 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland.............ccccccsse 19 


Power Hammers— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
Pumps (Steam)— 





EK. H. Jones & Co., Cleveland........ juasbugenth 18 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Hamar Foundry & Machine Co., Hamar, 

Wy ccaua sucangaadnaoacandd skenusneanss caadebidaeseic cexecssccucs 18 

Pumps (Chain) 

S. E. Crawford, Norwalk, O.......cccccccosesccssee 16 
Paint— 

Iron Clad Paint Co., Cleveland.................. I5 
Pipe Coverings— 

John A. McConnell & Co., Pittsburgh eeeceees 15 

A. Wyckoff & Son,, Elmira, BUS Wigsaa kas isdaxe 15 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 12 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 
Punching and Shearing Machine — 

*Bertch & Co., Cambridge City, Ind.. iB 

Williams, White & Co., Moline, I11.. 

Cleveland Hardware Co. , Cleveland......... 14 
Railway Supplies— 

Bowler Ge Co., Clewelaid....caccocsccccsscocccceseces 13 

Cleveland City Forge & Iron Co., Cleve 

ee cas cahedcccas aad tananbidsdagadaasccienisennanhtks 20 

Railroads— 

PeMNNy III TURE. 01a: canecaccuanaousacassdcnsseonaneien 17 
Reducing Valves— 

*Curtis Regulator Co., Boston, Mass......... 19 


Sash Balances— 


Caldwell Manuf’g Co., Rochester, N. Y...... 0 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 12 











Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... 19 

A. A. Griffing Iron Co., Jersey City, N. J... 11 
Steam Boiler Inspectors— 

Hartford Steam Boiler yo oapae nil In- 

surance Co., Hartford, Conn.. saevedvecns tA 

Type Found Ers— 

Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 


J. H. Fleharty & Co.. Cleveland.................. 16 
Saws— 

EK. C. Atkins & Co., Indianapolis, Ind........ 20 

Northwestern Saw Works, Toled», O.. 16 

Standard Mfg. Co., Moore’s Hill, Ind....... 12 

Peter Gerlach & Co., Cleveland.. Ruxvecte ta 
Shapers— 

*Lodge, Davis & Co., Cincinnati, O........... 20 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O...........00 19 
Split Palleys— 

Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 
caer Steel Casting Co., Philadelphia, 
pusspusend éuyensenelaccrecerent eedd. seudusbblsaiuscessesateeree I3 
dateae Fitters’ Supplies— 
A. A. Griffing Iron Co., Jersey City, N. J... 11 
Stampers of Sheet Metal— 
Avery Stamping Co., Cleveland.................. 13 
Screen Wire Holders — 
John Hosford, Monroeville, O ...............06. 7 
Tinning Steel, Etc. 
Avery Stamping Co., Cleveland................. 13 
Torches— 
Schneider and Trenkamp Co., Cleveland. 16 
Trucks and Wheelbarrows— 
Lansing Wheelbarrow Co., Lansing, 
SUMED Rak etide Nan Gassctharssoissead0<secsssssestescsestects 13 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 20 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


TP\HE HOTCHKISS & UPSON ¢ CO., Meuuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 














- Carriage Bolts. 


MF\HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 











Coal, [ron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Wit 9 Winter. 


TP\AYLOR & BOGGIS FOUNDRY CO. Fine 
__Gray Iron Castings. 65to73 Central Way. 














Hardware and Iron. 


INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


C™ VEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Steel 











Tire. 


rJ\HE EBERHARD MF’G CO., manfts. of Car- 
riage, Wagon and Saddlery Hardware. _ 











Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


ARKIN & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee] Stamps and Stencils. 


| oer HARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


CNKEIL, J. C. CO., Steam Boilers, Heavy 
M Sheet Iron W ork, &c. Repairing prompt- 
ly executed. 
EBSTER ,CAMP& LANE MACHINE CoO., 
Founders and Machinists, 12 Main st. 





























Alliance, Oo. 

L L IANCE ‘STE AM BOIL ER WOKS, Wm. 

Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Canton, O. 
OVELTY IRON WORKS, Mill Work, 


Shafting, Engines, Imperial job printing 
press, etc. 








*Standard Tool Co., Cleveland................. 20 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
MMe ichv cee acecsnccuweceskcsohtvinstncsnanaiacassicoceunsens 20 
Water Columns— 
Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 
BB. PGI Be CO., TORN, OO. sciincasictvacsrccoceses 20 
Wire Machinery— 
John Adt & Son, New Haven, Conn.......... 15 
Wood-Working Machinery— 
PSMA: Te Sm, TMTRIO, DE. Wisiecnesiie cceseccvctezens II 
Wrenches— 
ee Printing Press & Mfg. Co. New 
pucabitiqetadesacecio\nadeitexessiesasiucssauacoecrennes 10 
For Sale. 


tee OF DUNN’S HOISTING MACHINES, 

with over 40 feet of chain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





Meadville, Pa. 
O°rr), & CO., general jobbers in Castings 





of all kinds. 








Toledo, O. 





Information Wanted 
( F A YOUNG MAN named John J. Howard, 
molder by trade, formerly of Chicopee, 
Mass. If this should happen to reach his eye 
orthat of any friend, a great favor will be 
conferred by communicating with 
D. H. MULLALY, 
Prop. Holyoke Daily Democrat, 
HOLYOKE, MASS. 


ELECTRIC 
Gasoline ax Oil Torches 








FOR USE IN 


Foundries, Shops, Factories, 


And for Out-Door Use. 


Not affected by wind or rain, producing a 
large, brilliant, white flame, and lights 
ing for one cent per hour. 


The Schneider & Trenkamp Co, 


CLEVELAND, O. 








ORTH WESTERN SAW WORKS. Man- 

ufacturer a:id dealer in Saws and Planer 

Knives. Moulding Bits of every descripticn 
made to ) order._ No. 8 South St. Clair St. 





Y oungstow n, O. 


E* E ‘RPRISE BOIL, E R CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 


ATENTS =: & C0., 
atent Attorneys, 
9 Euclid Ave., 


Cleveland, U. S. and Foreign 
Patents Som Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, tnfringement 











and Title of Patent Send for 
pamphlet. 
Ss. T. W. Ejector. 


CISHARCE 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 
| prices. 


JAMES JENKS, 


Detroit, Mich. 





AAU 'NIONY 
-ELECTROTYPE= 
OO] \ 10) -0 ae 


TELEPHONE 2139 
829 SHERIFF ST.CLEVELAND,O. 








Champion Rubber Bucket 


CHAIN PUMP. 
ManufacturedS  E. Crawford, 


NORWALK, 0. 
Chain Pum Pipe Buckets 
Common & Expansion, Wood 
Force Pumps; also dealer in 
Steel Chain-best quality. Spe- 
cial inducements to parties 
ordering car lots. Correspond- 
ence Solicited. _ 
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H. B. BROWN & C0. 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 








Burgess Brothers, 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FoR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
Aacrsss SCOTT & CO. CINCINNATI,OHIO. 














American Screen Wire Holder, 


Patented April 17, 1888, is manufactured by 


JOHN HOSFORD, - Monroeville, Ohio. 
D. C. FOOTE, Agent at Kansas City, Mo. 


Arranged to hold seven rolls of Wire of dif- 
ferent widths ; no trouble to load the Holder 
with Wire. Send for descriptive circulars and 
testimonials. Mention 7he /ron Trade Re- 
view. 





Detroit & Cleveland Steam Navigation Co. 


Office and Wharf 23 River St. 


ARRIVE. DEPART. 
Detroit Steamer............... t5 00a.m. 1000p. m. 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. {Daily except Sunday. 





ADDRESS 


D.S. ABBOTT, OLEAN.NY 





[Please mention this paper | 


FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 Mites sHoRTER BETWEEN 13 


Fort Wayne and Indianapolis, 


Than any other Route. 


DOD MILES SHORTER AND QUICKER DD 


BY THREE HOURS, 


Louisville and Fort Wayne. 


BETWEEN 





ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


W. W. WORTHINGTON, S. A. WIKEL, 
Gen'l Supt. Gen’l Ticket Agt. 


FORT WAYNE, IND. 











RR AY & 
Wor mess 
yp ZO*SUPERIORST. 


CEVELAN»’ 























PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 


‘* For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The pair’ s favorite route I ween, [ried, 
The P. & L. E. sits enthroned as queen.”’ 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen’! Supt., G.P.&T.A. 


Pittsburgh, Pa. 





— 7a 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 





Popular C. M. 
| A. T. WIKOFF, W. K. RICHARDS, 


Pres, and Gen. Mgr, G. P.& T.A. 


Newburgh—6:o00 a. m., 7:10 a. m., 





TRAVELERS’ RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*‘ The Nickel Plate. ”’ 








Eastward. Arrive. Depart. 
Buffalo Passenger................ 1040am 1045am 
Chicago Passenger.. GBA ME ciscecceceses. 
LOCAl BLIGE ss csccisecsesysevensece rh ree 

Westward. Arrive. Depart 
Chicago Passenget..... sscaecebennerneveneoons 6.30 a m 






Fostoria Passenger .. - 50pm siiom 
Local Freight...........sccecesseres FOOD OE icc .cecccreess 
Rocky River Accommodation deparis 7:40 a. 
m.; 1:40 p. m. 
Euclid P sccommodation departs 6:20 a. m.; 


4.55 P; m. ; 
All trains daily, except Sunday. 
Cleveland & Pittsburgh. 





Arrive. Depart. 
New York Express........ coceese Iz250pm 8o00am 
New York Express.......... . 635pm r1ospm 
Alliance & Akron Accom...... g4zoam 325pm 
Ravenna Accommodation..... 825am 500pm 
FURIE WECM sascinsesecnsecesness — 25am*“iriopm 


*Daily ; all other trains daily, except Sunday. 
Mt. Vernon & Pan Handle Route. 
C., A. &C. By. So. Arrive. Depart. 
Akron, Col. & Cin. ‘Flyer’ 540pm 810am 
Akron, Col. & Cin. Night Ex- 


TOBB soc cscsseveccsesss cocesecvecsssese 7ooam 8o00pm 
Akron, Col. & Zanesv’e Ex...1250pm l1o05pm 
Akron & Orrville Accom...... g40am 325pm 

The 8p. m. train runs daily. Elegant Pull- 


man pa ace sleeping cars attached. All other 


trains daily, except Sunday. 
Erie Railway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... ts538am *825am 
Fast N. Y. & Pitts. Express*io55am *300pm 





Mahoning Accommo t6 40am 

Pittsburgh Express ee 

vounguioan | eee 

Mahon’g div. & Pitts Local *I11 40am 

Mahoning Val. Accom........ +4 30pm 

Pittsburgh Express............ fi1z20pm iIlliopm 

New York Express............. [BOD P M1 ...cccescesese 
*Daily. +tDaily,except Sunday. {Daily ex- 


cept Monday. 
Cleveland & Canton Railroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:55 a. m., 3:05 p. m. 
Canton—6:55 a. m., 3:05 DP. m., 6:20 p. m 
Kent—6:55 a. S- *8:50 a m., 3:05 p. m., 6:20 p. 

m., *8:15 p. 


Bedford—6: ae. “m., *8: 50 a. m., I1:10 a. m., 1:30 


p. m., 3:05 p. m., 5:45 p. m. , 6:20 p. m., *8:15 p. 
m. 

Newburgh—6:10 a. m., 6:55 a. m., *8:50 a. m., 
II:10 a. M., 1.30 p. m., 3:05 p. m., 4:40 p. m., 


5:45 p. m. 6:20 p. m., *8:15 p. m 
Canton and intermediate stations 
only), 8:00 a. m., 4:20 D. m. 
Arrive from— 
Zanesville and Coshocton —10:25 a. m.,6:30 p. m. 
Canton, 10:25 a. Mm., 2:35 p. Mm , 6:30 p. m. 
Kent—*7:45 a. m., 10:25 a. m., 2:35 p. m., 
m., *7:10 p. m. 
Bedford—6:0o a. m., “7:45 a. m, 


Sundays 


6:30 p. 


10:25 a. M., 1:05 
Pp. M., 2°35 p-M., 4:15 p. M., 6:30 p.m., “7:10 p.m. 
*7:45 a. m., 
, 2:35 Pp. M., 4:15 Pp. m., 
5:35 P- m., 6:30 p. m., ey: 10 p. m. 
Canton and ingermediate Stations (Sundays 
only), 9:50 a. m., 6:10 p. m. 
Trains marked * run daily. 


10:25 4. M., 1.05 a. m. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 

Valley Junction Mail.........*740am 6 20pm 

Marietta Express. a daanaaieoed ti11sam f220pm 

Valley Junction Express... “415 pm *lo15am 

Cleve. and Canton E xpress *soopm f8ioam 

*Daily. Daily, except Sunday. 

M. THORNBURGH, R. A. CARRAN, 

Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 





Depart. Arrive. 

Wheeling Express................ 645am 655pm 

Uhrichsville Express............ 400pm g2am 
OscaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 








ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the ‘canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. RoBINSON, Receiver, 
Columbus, O. 


JNO. J. ARCHER, 
Gen’! Pass. Agt 





yt &(])'BORG 


Unilin INKS." 


> C/NCINNAT/Z. © 
A&W INK USED ON THIS PUBLICATION. 











THE FAVORITE 


—AND— 


PICTURESQUE ROUTE 
—TOo— 


New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 


Depart. 
No. 62, Accommodation...................5. t 605am 
No. 72, New York Express.............6. 
No. 72, Fast Pittsburgh Express 
No. 64, Fast Pittsburgh Express...... 
No. 66, Mantua Accommo............ * 
No. 68, New York Vestibule L imited.* 
No. 70, Pittsburgh Local Express..... 






Ss25pm 
‘Ir 25am 


No. 74, Jamest’n, Pitts.& Y'ngst’n E xt 420pm 
Arrive. 


No. 65, Fast New York Express...... 
No. 61, N. Y. & Pittsburgh Express 
No. 71, Youngstown Local............ 
No. 67, Pittsburgh Express... 
No. 63, New York Express... : 
No. 63, Pittsburgh Express.......... *650pm 
No. 69, Pittsburgh Local Express + 855pm 
No. 73, Mantua ACCOMMO............sse000 *720pm 
*Daily. Daily, except Sunday. 


Baggage checked through toall points Kast. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

w.c. RINEARSON, Ass’t G. P. A. Cleveland, O. 

M. L,. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, Oo. 







* 210 pm 
.t12 30pm 
* 650 pm 








FRANKLIN 


Cie 


And ELECTROTYPE FOUNDRY, 
168 VINE STREET, CINCINNATI, OHIO. 


The type on which this p: iper is printed is 
from the above foundry.—Ep. REVIEW. 





Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buftalo. 
New York and Philadel yhia, leaving Suspe 
sion Bridge 8:2, A. M. and 4:20 P.M., Buffalo 3) 
A. M. and 5.30 v. M., connecting with all trai.so 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


anis tine will be completed to Wheeling pr 
July, 1889. 
M. D. WoOoDpFORD, 
Gen’l Manager. 


jas. M. HALL, 
Gen’'l Pass. Agent 


THE MORGAN MACHINE CO., 


MANUFACTURERS OF 





Universil Milling Machines, Specis! Tools 
and Gauges, Milling Cutters, Po} ular 
Bevei Protractor, Gear Cut 
ting, General Jobbing 


41 West Superior St. (Viaduct,) CLEVELAND, 0. 



























THe IRON TRaApDP Review. 





Tse 
ENGINES 


COM POU N D CONDENSING OR 
s NON-CONDENSING. 
16 Sizes, 5 to 500. P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STAN DARD. 13 Sizes in Stock. 


5 to 250 H. P. 
8,000 in use in all parts of the Civilized World. 


JUNIOR, 5 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well _Well Built. Economical, Reliable. Over 300 soid the first year, 


All the above built strictly to Gauge with In 
R : se ¥ to Gan —y swith Interchangeable Parts. 











TheWestinghouseMachineCo 


= PITTSBURGH, PA.U.S.A. 


HICAG 
PHILADEL 
ST. LOUIS, 
KANSAS a 
DENVER 
BUTTE 


SAN FRAN 
POR 


DALLAS, 


OMAHA, 
PINE BLUFFS, Ark. 
SALT oss CITY, 259 S. Main St. 


TLAND, ° 
CHARLOTTE, N. C. 36 College St., 
ATLANTA GA. 


CHATTANOOGA, TENN. 









SELLING DEPARTMENT IN THE UNITED STATES. 
NEW YORK, 


BOSTON 
PITTSBUR RGH, 


17 Cortlandt Street, 
Hathaway building, 
Westinghouse Buil 
156, 158 e Street, 
608 Chestnut St., M. R. 


Westinghouse, 
Chure "Kerr 
& Co. 
PHIA, 
ITY, 


Son Set Wamiecton a fucklé, Jr. & Co. 
302, ashington Ave. 
312 Union Avenue. Fairbanks 
1330 Seventeenth Street, & Co. 
1619 Capitol Avenue, F. C. Ayer. 
Geo. M. Dilley & Sons. 
lt Utah & Montana 
E. Granite St. Machinery Co. 
Cisco, 21 and 23 Fremont St., Parke & Lacy Co. 
33, 35 N. Front St., Parke & Lacy Mch. Co. 


5 Pebe Be oe D. A. Tompkins Co. 
ceating Imp. & Mch Co. 
C. E. James & Co, 








NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision of all details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 


In Use, Over 1,000. 


tive speeds. Highest attainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
= lars, with various data as to practical Steam 
Engine Construction and performance, free by mail. Address 


BUCKEYE ENCINE CO., Salem, ‘7 
SALES AGENTS » W. L. SIMPSON, 301 Telephone Building, 18 Courtlandt Street, nN. 
& CARY, St. Paul, Minn. 


N. W. ROBINSON, 154 Washington Street, Chicago, I11. ROBINSON 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marviand and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 











Hydraulic Cranes and Accumulators. 


@@” Heavy special machinery generally. Send for illustrated catalogue. 


HEADQUARTERS 


2% ——FOR—= 
po A large stock of the 
MWiilburn, 
Best in the Market. 
Engines and Boilers, Shafting and Hangers, 


Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND. O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO. § Philadelphia. 


” | Chicago 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


1, 2, 4, 7, 10, 15, 26 AND 60 HORSE-POWER. 


Harmar Foundry & iachine Co. 
STEAM PUMPS. 


General Machine and 
Foundry Work. 

















SIZES: 





Hoisting Engines. 
Derrick Feet. 





Derrick Powers. 


T 


ma 








Works, HARMAR, O. 


“MARIETTA, OHIO. 








CLEVELAND» HARD 








DWICKs 


Oi 


T BOILERS, 


—¥ E, PENN” 





THE ATNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines: 


B00 to 1000 Horse Power. Latest Design. 


1 
et, lint Mi Bus: is 


Upright mooring from 10 to 150 Bi. P. 


Ro Mill and Special Machi ery. 
Tent and fees Castings, an - 
M. V. SMITH’S 
Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Onio. 








OIL LERS._ 


Sy" MaHon ING: BS iILER-VWJoRKS- “Ss 
- pce spUSSES, BLAST FuRNAcES 


E*RooF FROLLINGMILL WORK. ’ 


‘WMB. POLLOCK XO YOUNGS TOWN, O. 





“PUMPS OF EVERY 
DESCRIPTION. 








Barnes’ ~atent E'coot Power Machinery. 








“If des sired, these saaiaea will be cane ON 


them in his own shop and on the work he wishes them to do. 


Free. 


W. F. & JOHN BARNES CO., No. 827 


Complete outfit for Actual Workshop Business. 


Lathes for Wood or 
Metal. 


Circular Saws, Scroll Saws, Formers, Mortisers, 
Tenoners, Et,, Etc. 

Our Patent Velocipede Foot-Power is without question the best yet 
Applied to Lathes. Read a few expressions from those using them 
**I do not see how your lathes can be produced at so low cost.’ ‘The 
velocipede foot-power is simply elegant.” “Can turn a whole day, 
and feelas little tired as though only walking around.” “In regard 
to the velocipede foot-power, I cons sider the lathe without an equal.” 


**I gat at the lathe for 11 hours, cutting off and thre ading 144 steam 
pipes. Those whosawit declaredit equaltol5 hour job in machine 
shop.” “Using the veloc ipede foot- power, the operator can holdaste eady 


hand for doing the work.” ‘‘For doing actual bus sine 8s, the lightest or 
the heaviest, give me the velocipede fe 00t- power. “The 4% Lathe is 
equal to any costing twice the money.” **What astonishes me is, how 


fou can make machines to pay you for 80 smal sum of mone y.” “The 
io. 6 Lathe is the most perfact tool I ever saw for tne mone y-" “Ican 
do double the amountof work on the velocipede, that I can on any 


other style of fvot-power lathe.’ There is no tax on strength, the 


- body is at rest, steady, the hands and attention free for the job.” 


“The velocipede.—It is the best foot-power of any for lathes. 

TRIAL. The purchaser can have ample time to test 
Descriptive Catalogue and Price-List 
Ruby St., Roc Kford, Ill. 





E.H.JONES &CO., 


NS COTTON 


WORTHINGTON STEAM PUMPS 


For all services. 





W. W. BRISBEN’s Patent Emery Wheel 
Dresser, Malleable Handle, White 
Hard Cut- , 

ters, Brass 
Bearin gs. 
Warranted 
Price $3.00. CLEVELAND, OHIO, U. S. A. 







os 
PAT, AUG .8. BF, 










VAN DUZEN 


CAS ENCINE 


MNO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 

or INSURANCE. 

| INSTANTLY STARTED. 

DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 


im Send for description and prices. 


Van Duzen Gas Engine CO., 


34- E. 2nd St., CINCINNATI, 0, 
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8@ Blast Furnace Engines on Hand. 


MACHINE CO., 


———— MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions ; Rolling Mills ; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined ; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 
ALSO HEAVY CASTINGS AND MACHINERY WORK. 


COLUMBUS, OHIO, 





Se ears 





"Sicigete YEARS AGO. 


For some apparently unaccountable reason, we found we were cramped for 
room to accommodate our rapidly increasing business. In looking fora solution 
of the above reason, we became convinced that it was SOLELY on account of 
the SUPERIOR EXACTNESS of our Corrugated Iron so ESSENTIAL to 
SUPERIORITY in any line. HENCE, we RESOLVED (not all at once, re- 
member, but in a year or two) that we would devote some of our spare time in 
looking for a location where we could SPREAD OURSELVES. After devot- 
ing several years in examining different locations, we finally ’ our eyes on 
a FORTY ACRE lot, situated on the line of the GREAT L. S. & M.S. R’y., 
that we thought would fill the bill. Since securing the above location, we have 
in our humble way erected buildings, and increased the capacity of our machin- 
ery to 50 tons of Corrugated Iron, &c., per day. But we haven’t had any 
time for DREAMING. We happen to know that the fellows engaged in the 
manufacture of Corrugated Iron and Iron Roofing are alot of HUSTLERS,from 
HUSTLETOWN, and very frequently the other fellow gets there when you 
least expect it. However, WE aren’t KICKING ; we are getting our share. 


THOMPSON MANUFACTURING CO., Cleveland 0. 


P. S Wedon’t wish our friends to think from the above that we have 
covered that 4o-acre lot with buildings. We beg to assure you that we are like 
the other fellow, we haven’t as yet erected a 14-acre Rolling Mill, BUT WE 
LIVE IN HOPES 

P. S. S. The above train of thought was suggested to us by reading a 
circular issued by some enterprising firm located in some enterprising suburb 
of Cincinnati. Our memory is somewhat treacherous at times, but, to the best 
of our recollection, this enterprising suburb is called—-PIQUA. 

P. S. S. S. Don’t write us for a copy of our 84-page Illustrated Catalogue. 
They are all gone. But we will, about October Ist, issue anew edition of the 
finest Illustrated Roofing Catalogue you ever saw, and we want to mail you a 
copy when it is completed. 





PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers, 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. S#@Telephone 2260. 


11> Water St. - - CLEVELAND O. 


HERCULES POWDER: 









4 j ——— 


Stamp before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


Known to the Arta. 


Es POWDER, FUSE, CAPS, 
Electric Minin ‘Geode. 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohie, 


JI. W. WILLARD, Manager. / 





THE GREAT STUMP 4ND ROCK 


ANNIHILATOR, 








Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 








* 
GARR YS 
ENT 


GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
| tron Roufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
6@ Send for circulers and price list Yo, A 


CORRUGATED 








The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


CORRUCATED IRON 


(Four Sizes of Corrugations.) 


THE KANNEBERG PATENT 


LATEST IMPROVED ‘rimped Edge Iron Roofing and 
‘s 
FOLDED LOCK SEAM Siding, Beaded Iron Siding and 


StrictlyGenuine Steel Roofing Hy BMI os per ikcndly Mixed Paints, Ris 


WRITE FOR CATALOGUE, PRICE LIST AND SAMPLES. 













CAMBRIDCE ROOFINC CO., Cambridge, O., 


Manufacturers of 
Plain, Rolled, Crimped 
Edge, Corrugated and Bead- 
ed Roofing, Siding and Ceil 
ing 
PURE STEEL A SPECIALTY. 
@@ Send for Descriptive 
Cata'ovue. 


a a 


CROWLS. PATENT STANDING 


SEAM oa 2 Oe CONOR EL EC 








BS” Mem.— to Write— 


THE CINCINNATI CORRUCATINC CO. 


Superior Iron and Steel Roofing, Patent Edge Corrugations, ornamental Ceil- 
ings, Substantial Arches, Improved Lath, Greatly Enlarged Facili- 
ties, Their Own Rolling Mills, No Chance for Poor Mate- 
rial, Everything Guaranteed the Best. New Address, 


THE CINCINNATI CORRUGATING CO., Piqua, 0. 
SYKES IRON ROOFING CO., NILES, O. 





















SYKES’ All my Iron is 
Re-Rolled and 

IMPROVED Hox Annealed, 
Best Roofin the well Painted on 
: orld, both sides with 
Suitable for all Best of Paint 
classes of and Pure Lin- 


Buildings. 
Easy Put On. 


f® Send for Circular and Price List, and mention this Paper. 


seed Oil, 
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Established 1857. 30 Years’ Business. 


E. C. ATKINS & COMPANY, 


INDIANAPOLIS, IN?>. MINNEAPOLIS, MINN. MEMPHIS, TENN. 




















MANUFACTURERS OF 


Every saw war- 
ranted. 


dINjoRjnueul 
Tidy} ur pasojdusa 
UIMIYIOM [NJ][LYS jsour 


fade from the finest selected 
gas. 


steel, tempered by natural 





24} pue pasn spoyjem ysog 


me 


CIRCULAR, BAND, GANG AND CROSS-CUT SAWS. 


Write for Prices. Agents for Tanite Emery Wheels and Grinding Machines. 





STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 
















; 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 








OLD 
1874. 





SEND FOR CATALOGUE. (oy. Lake & Kirtland StS. Cleveland. 0 : WRITE FOR DISCOUNTS, 


CLEVELAND TWIST DRILLCO., (eae. 






DAYTON, OHIO. 

RELIABLE | D Ge 
— merits of 
the 


RELIANCE SAFETY; 

: Water Columps. 

It pays to keep posted. Many 
| 
| 





of the largest corporation: 

have found it profitable to 
discard the old appliances,and adopt 
these safe-guards. 
economy in safety. 
trated price-list. 


There is always 

Send for illus- 
RELIANCE GAUGE CO., 
827 Sheriff St., Cleveland, O. 











CLEVELAND, 0., U. S. A. 


Exclusive Manufacturers 
Nos. 7, 8, 9, to and 12. 

Will not ab- 
sorb Grease; 
will not im- 

art the Flavor 
/ of previously Cooked Food; Easily 
: kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale. 





Cc. H. PRITCHARD. 


C. H. COLLINGS. 


THE -—— 


CONGER & COLLINGS MANTELCO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, O. 


NEW:‘AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 


SHULTZ - RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Boswort 9 AND 11 SOUTH WATER ST., 


The Kilby Manufacturing Co, 


CLEVELAND, O. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

Ve are now prepared and have 
facilities for doing Foundry and 
Machinist work of every descrip 
tion. Shall be glad to furnish 
— estimates on application for En- 
® gines,“Boilers and other jheavy 
machinery. 





















The STANDARD TOOL Co.,6§ 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drills, 
Machine Bit Drills, 

Screw Driver Bits, 

Bit Stock, 
















Sockets, 

Hand and 

Shell Ream ers, 

Standard Cauges, 

Milline Cutters and Special 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 








PRESSED WROUGHT IRON OPEN TURN BUCKLES. 


SSS \\\1 


AND 





The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goo’s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CQ.. CLEVELAND. OHIO. 





*@ USE THE BEST. 64 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- em 
ary, Marine and Portable Boilers. 


POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. ‘They lift 18 to 
20 feet, and hot pipes don’t affect them. They work from 
25 to 135 and 160 Ibs pressure on water at natural tem pera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 





—— 


STEAM 





4 (i 





ei 





REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


133 & 136 N. Water St., 


COLUMBUS, OHIO. 


The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
|. WENDELL COLE, M.E,, 


Box 152, CHICAGO. ILL. 
or Box 84 COLUMBUE O. 








TOLEDO WIRE WORKS. 


F. Powell & Co., 





Old Files Recut and ewer 
Warranted Superior to MANUFACTURERS OF 
any Machine Cut and | COAL 


SCREENS, 
Lead Tempered in the | 


a A { Wire Bank Railings, Plant Stands, Fire- 
market. Send for price | Proof Lathing, &c. 


list. SUMMIT STREET, TOLEDC, OHIO. 
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